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Monthly Summary of 
SPACE SYSTEMS: DIVISION 
ACTIVITIES 
AUGUST 1961 


FOREWORD 


This month's report includes information about the successful recovery of the DISCOV- 
ERER XXIX Capsule. The capsule was retrieved from the Pacific by an Air Force para- 
rescue team. Instruments for the VELA HOTEL Program were carried aboard the 
AGENA satellite vehicle. BLUE SCOUT vehicle 0-1 was launched on 17 August and 
although all four stages appeared to perform successfully, a loss of telemetry follow- 
ing fourth stage ignition prevented the receipt of fourth stage burning information and 
payload experiment data. MERCURY MA-4 was successfully launched at 1404Z on 
13 September. Booster and capsule performance were nominal throughout the flight. 
Although capsule impact occurred approximately 70 n.m. west of the planned area, 
recovery was effected. Valuable information gathered during the flight is now being 
analyzed. The RANGER Program has been expanded to include twenty-four launches 
extending through 1963. RA-1 was launched on 23 August. ATLAS performance and 
AGENA first burn occurred as Programmed but ignition of the AGENA for the second 
burn period was not obtained. Commands were transmitted to the spacecraft and 
telemetry from the spacecraft confirmed that all experiments were functioning. During 
the month the Space Systems Division noted o deficiency in the USASRDL/Syivania 
design approach for the ADVENT satellite-to-groynd link. Several solutions to the 
problem were provided. 7 |  s ‘= 
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The DISCOVERER Program consists of the design, 


development ‘and flight testing of two-stage vehi-. 


cles, using the Douglas DM-21 Space Booster as the 
first stage booster and the AGENA as the second 


stage, satellite vehicle: The program was established _ 


early in 1958 under direction of the Advanced 


Research Projects Agency, with technical manage- 


ment assigned to AFBMD. On 14 November 1959, 
program responsibility was transferred from ARPA 
to the Air Force by the Secretary of Defense. Prime 


_ contractor for the program is Lockheed Missile and 
Space Division. The DISCOVERER Program will per- 
_ form space research in support of advanced cotel· 


lite programs, 
PROGRAM OBJECTIVES 


(a) Flight test of the satellite vehicle airframe, pro- 
pulsion, guidance and control systems, auxiliary 


_ power supply,. and telemetry, tracking and com- 


— mgnd equipment. | 
{b) Attaining sotellite stabilization in orbit. 


(cL Obtaining satellite internal thermal environment 
data. 


(d) Testing of techniques for recovery of c capsule 
ejected from fhe orbiting satellite. 


{e) Testing of ground support equipment and devel- 
opment of personnel proficiency. 


(f) Conducting bio-medical experiments, including 
injection into o7bif, re-entry and recovery, 


PROGRAM SUMMARY 

Early launches confirmed vehicle flight and satellite 
orbit capabilities, developed system reliability, and 
established greund support, tracking and data acqui- 
sition requirements. Later in the program, biomedical 
and advanced. engineering payloads will be flight 
tested to obtain. support data for more advanced 
space systems programs. DISCOVERER vehicles are 
launched from Vandenberg Air Force Base, with 
orbital operational control exercised by the Satellite 
Test Center, Sunnyvale, California, 


Tracking and command functions are performed by 
the stations listed in the Table on Page A-4. A 
history of DISCOVERER flights to date is given on 
pages A-5 and A-6. 
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F 1 fers Hage Flight —2.5 min 
| Powered Flight Trajectory ST guide 78 tm. + Guided by 
i | - 4 | ® O @ — — minutes duration, to 
a.m. e atrolied 
ee S inertial reference package, horizon scanner 
| O ⸗ — — * Gcs reaction jets. Receives AGENA ‘time to fire 
: ~ J —— and velocity to be gained commands thru the 
X BTL system. | 
A 3. Second Stage Powered Plight — Ap. 
‘ | bre proximately four minutes or vntll injection ve- 
\ locity is cttained. Plich end yaw 
achieved by gimbelling the engine ond roll by 
a ges reaction jets. Engine shutdown achieved 
RADAR by integrator accelerometer cutoff command, 
4. Vehicle te Nese Aft —2 min. 
vies duration. Guided and attitude controlled 
by inertial » horizon scanner 
end gas reaction | 
i 5. Im Orbit — Controlled (some es 4). 
AGENA ‘BY’ 
Telemetry ships are positioned as required by the 
i Specific mission of each flight. Illustrations on the | 
* Opposite page show a typical launch trajectory from 
_ Vandenberg Air Force Base and g typical orbit. An 
{ additional objective of this program is the devel. 
opment of a controlled ve-entry and recovery 
) capability for the payload capsule. The recovery 
operation is also shown on the opposite page. An 
__ impact area has been established near the Hawaiian 
Islands and a recovery force activated. Techniques J 
F have been developed for ceria! recovery by C-119 | 
7 and JC-130 aircraft and for sea recovery by Air Fue! and Oxidizer 
Force pararescue men and Navy surface vessels. Tank Section 
_ The recovery phase of the. program has provided 
i advances in re-entry technology. This information Nitrogen y 
will be used in support of more advanced projects, Separation Plane 
wie (Y 
i — 
ine (UDM 
| | 45:1 Nozzle Engine (mre 
AGENA VEHICLE DEVELOPMENT : 
The AGENA vehicle was Originally designed as a 
basic satellite vehicle for Military Space Programs. 
The first AGENA “B’ used the Bell XLR-8 1Ba-7 DISCOVERER/AGENA 


engine and was first flown on DISCOVERER XV}. 
The latest AGENA “B’ vehicles use the 16,000 
pound thrust XLR-8]Ba-9 engine. 
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_ Orbital Trajectory 
Schematic presentation of orbital wajectory followia 

from Vandenberg Air horce tar itor fo —— 
each station and a li ng of equipmens used bs ca nog? 






is given on page A-4, 
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* The ojection sequence iaclades « pitch down maneuver 
: capsule separation, pimp, retrovockes hrwe dene 
| force concapen,Parachate deployment the atrial recovery 
$ converges on the gs capsule and s the 
perachute, T! copsule contains a radio beacon and rolective 

oe s 


° The vecovery force consists of C-119 RC-121, C-130, 
vessels that receive and selamseiry by 2 oF Pgs — 
— —— from the sea, these ships ave 
satlable. 0 4 $5 6 pararescue team who can be 
deployed to retrieve the capsule from the ocean. 


SECRET : 4%. 


- GROUND suppor? FACILITIES 


Facility Equipment* | Flight Function | 
| Satellite = | 


ABCD Orbital control, orbit computations and predictions, acquisition 
Test Center i data for tracking stations, Prediction of recovery area. 


{Vandenberg AFB BDEFGHI = Ascent and orbital tracking, 
Tracking Station | 



















telemetry reception, trajectory 
measurements, command transmission. | 


* Dowunronge BFH Telemeiry/ reception and tracking during ascent and orbit injec- 
' Telemetry Ship tion. | | : ) 
: TNew Hampshire BDEFGHI Orbit tracking, telemetry reception, commands to satellite. 


Tracking Station 


wy . Kodiak | | BDEFGHI Orbit tracking, telemetry reception, initial acquisition on pass 
oe Tracking Station | : 


1, monitor events in recovery sequence. 


fHawaiian BDEFGHI Odbit tracking, teleme 


try reception and transmission of com- 
Tracking Station mands to satellite, | | 


Hickam AFB D Over-all direction of capsule recovery operations. 
Oahu, Hawaii | | : | 


Tern Island BFG! Recovery capsule tracking. 


fPrimary Tracking Stations (have command capability) 





* Equipment —_ 5 : 
J angola opm — ond Support Equipment F. VHP FM/FM Telemetry Station 
J G. VHF Direction Finding Equipment 
⸗ c. 
Master Timing Equipment Bae! 


H. Doppler 
D Control ond Olpley Equipment — |. VHF Telemetry Antenna 


| — ectoetoqinertanem ited oll tations howe ited lnresttion communications easipmon ane 
checkout equipment. | 
' 


At 





‘Flight History 





DISCOVERER ‘FLIGHTS O THRU XX ARE ON PAGE A-6 
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261 


300 


307. 


302 


303 


308 


322 


323 


(102 


1105 


1106 


1108 


1107 


1109 


M10 | 


1112 


18 February 


30 March 

8 April 
8 June 

16 June 
7 July 


21 July 


3 August 


30 August 





Altsined oie succes , radéio- 


Launch, ascent, j0%, coast and orbital steze 
igwe cnt, speraion, coat and wot attained 
— of an AGENA bydraalic malfunction. 


Attained orbit successfully. Loss of control 
vented feioning ofthe saline for capa 
re-eulry, wes ejected into orbit on 


_ feentry pass, 


Failed to attain orbis becense of + ond ge 
the ocare iter hoo dayton orb — 
Asained orbs access . Capsule was ejected on the 
32nd orbit and jis 

pba recovery was accomplished, All 
Failed to attain orbit — of severe booster pitch 


—— « bydraulic failure i 
she satellite ongine control mised ane 


Attained orbis Capsule recovered from — 
objectives 


cchicnca 1 0 dept om orbis, Alf 


AS 


_ Flight History (continued) 


DISCOVERER DaM-21 AGENA 


| AGENA 
0 160 oe 21 January 1959 THOR roth wy by mination o gt a F 
1 163 1022 28 Feb Attained orbit successfully, Telestetey received for 514 
= nee — seconds after lift-off 
| pri Attained orbit capsule ejected 
: 120 nos oe ———— — 
recovery successfully achieved. 
} and orbital boost suc- 
i 174 | 1020 3 June cea Feed ic enon, Ses of low por} 
| | ance of satellite engine, 
IV 179 1023 25 June Same es DISCOVERER III. | 
| , | All achieved except 
V 192 1029 13 August — —— — except capsule 
vl — 200 1028 19 August Same as DISCOVERER V. 
105} Attained. orbit Lack of power 
vie . 206 ak —— —— o —— 
Vial 21 105 2 ied. 
_ * — yvonne deel wh mele, —— 
| | Recovery ejected but : 
xX 1 | 4F 1 THOR bet dows Umbilical cord. mast 
x 218 1052 | ebruary 1960 22 s 4* iw) —— 
X 223 1054 19 February SYOR dered 7 pe 36 by ES 
Xi 234 1055 15 il Astaimed orbit successfully, R sule ejected 
— ——— 
Xii 160 1053 29 June —— acent — —— sat and orbital stage ig- 
| ob achieve orbis because | 
of of AGEN ——— stage boost. 
xis 231 1057 10 August Attained orbis successfully, Recovery capsule ejected 
* — ——— wat recovered afer « water . 
, the airborne recovery were imccessfell, achieved. ‘4 
XIV 237 1056 18 August Attained orbit successfully, Recovery capsule ¢; 
J on 17th orbit and was successfully recevernd the 
| airborne force. All objectives successfully achieved, 
XV 246 1058 13 September Attained orbit successfully. Bjection and 
ore sequence Capsale impact occurred 
of she recovery forces; located but lost prior so being 
| — 
Xvi - 253 1061 26 Octob cient normal. AGEN ailed to separate 
* —— —B 
xvii 297 1062 12 No 
; | November om 31st onbe ot mesial Re —227* jected 
XVill 296 1103 7 December successfully, — capsule ejected 
| : on 48%b orbit and acrial was ished, 
XIX 258 1101 | 20 D ber Attained orbit le, 
— —— ——— ‘adie: 
xx 298 1104 17 February ‘Attained orbit succes sfully, Capsule did not re-enter 


α. 





Monthly Progress — DISCOVERER 
Flight Test Progress | | 
DISCOVERER XXVIII ‘Flight 


© DISCOVERER XXVIII was launched from Vanden- 
berg Air Force Base at 1701 PDT on 3 August. The 
launch was scheduled for 2 August but a malfunction 
of the horizon scanner caused a one-day postpone- 
ment. Booster performance, separation, coast and 
_ AGENA ignition occurred as planned. Approximately 
188 seconds after AGENA ignition the hydraulic 
Pressure for operating the actuators which position 
the rocket engine dropped to zero. A decrease in 


hydraulic fluid temperature and a slight decrease 


in engine turbine speed were coincident with the 
hydraulic pressure drop. (C). 


© Bearing friction held the satellite engine in posi- 


tion for a few seconds, but the actuators could not 
respond to correction signals from the inertial refer- 
ence package. The vehicle started to tumble. The 
high acceleration forces caused the vehicle to break 
up. Impact was in the South Pacific. Analysis of the 
flight data revealed that only two types of failure 
could account for all of the observed effects: failure 
of tubing or fittings on the high pressure side of the 
system or failure of a high Pressure transducer, Sub- 
sequent bench tests on a hydraulic system package 
supported the analytical findings. As a result of these 
tests some AGENA. plumbing will be re-routed to 
reduce the possibility of vibration effects, some fit- 
tings will be changed, and a “fail-safe type trans- 
ducer will be substituted. (C) | 


DISCOVERER XXIX Flight 


© DISCOVERER XXIX was launched into orbit from 
Vandenberg Air Force Base at 1300 PDT on 30 


August. The satellite was launched at the earliest 


Possible moment allowed by the established 1300. 
1600 launch window. All events during launch, 
boost, separation, coast, AGENA burn and orbital 
injection occurred as Planned. One and one-half 
hours after liftoft orbital status was verified by 
tracking and telemetry contact over Kodiak, Alaska. 
The orbit, based on calculations made after pass 


ten, was satisfactory although slightly different than 


originally programmed. Table | shows the predicted 


Figure 1. Air Force porarescue team during recovery 
of the DISCOVERER XXIX capsule on 1 September. This 
was the third capsule in « row te be recovered. 


SSLPR-39 


and attained parameters. The variation is attributed 
to a slightly positive (AGENA vehicle in a pitch up 


Position) flight path angle at orbitol injection. Vehi- 4 


cle operation on orbit was satisfactory, (C) . 


n Programmed = Actua! 
Apogee, statute miles 257.1 353.4 
Perigee, statute miles 147.4 = 103.62 
Period, minutes VIO OL 
Eccentricity 0.0133 0.0298 


inclination Angle, degrees 81.8 82.07 


TABLE 1. COMPARISON OF PROGRAMMED AND | 
ACTUAL ORBITAL PARAMETERS FOR DISCOVERER XXIX. 


DISCOVERER XXIX Capsule Recovery 

© As planned, capsule recovery was initiated on 
the 33rd pass at 1514 PDT on 1 September. Due to | 
impact short of the recovery area, the aerial recoy- 
ery force was unable to “catch” the capsule. For 
the second time in the DISCOVERER series a team 
of three Air Force Pararescue men jumped into the 
Pacific to recover the capsule. At 1700 PDT the | 
Pararescue team had the capsule aboard their rafts 
and began their wait for the Navy destroyer that 
was to pick them up and return them to Hawaii. 
Together with other space experiments this capsule 
contained a biopack with o three day-old embryonic. 
chicken heart, bone, and infivenza virus sealed in- 
side. The biopack has been flown to the School of 
Aerospace Medicine for evaluation. (U} | 
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DISCOVERER XXIX Experiments 


e the first VELA HOTEL instruments to be flown 


on DISCOVERER satellites were installed on DIS- 
COVERER XXIX. These experiments are part of the 
VELA HOTEL Program whose goal is the development 
of satellite-borne payloads capable of detecting 
nuclear explosions in space. The instruments, mounted 
on the engine access door module, consist of two 
X-ray detectors and a solid state electron spectrome- 
ter. These instruments provided data on background 
radiation in space. The units are wired as a system 
to provide maximum discrimination between random 
radiation and radiation bursts. Data was recorded 
| continuously on a tape recorder for playback at a 
36:1 rate when the vehicle was over o tracking sta- 
tion. During playback, data from the instruments was 


transmitted to the station in real time over separate 





Figure 2. Two of the DISCOVERER 
launch, pads at Vandenberg Air Force 
Base. Pad } of Complex 75-1, right, 
with the shelter closed and the liquid 
oxygen fank in the lett foreground. 
This pad has a flame deflector, visible 
below the lett edge of the shelter. 
Pad 4 of Complex 75-3, below, is a 
modified THOR stand and does not 
have the flame deflector. 


channels, thereby providing 100 percent data re- 
covery. Lawrence Radiation Laboratories provided 
the instruments and is analyzing the data (C) 


¢ [n addition to the VELA HOTEL instruments, DIS- 

COVERER XXIX carried a cosmic ray monitor and a 
galactic detector, both provided by the Air Force 
Geophysical Research: Directorate. This is another 
experiment in the continuing series for measuring the 
environment of space. The cosmic ray monitor is 
similar to those carried on DISCOVERER flights XXV 
and XXVI but on this flight data was continuously 
recorded. The galactic detector is essentially a radio 
frequency receiver for detecting background RF 

noise emanating from celestial galaxies. Data ob- 
tained from these instruments by the DISCOVERER 
tracking stations is being furnished to the Geo- 
physical Research Directorate for analysis. {U) 
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AGENA: 
SECOND STAGE as 
Weight 
inert 1,763 
* Payloed equipment 1441 
a Impulse Propel 12.950 
petants 
One (IRFNA) 
Other | 
GROSS WEIGHT (Ibe) = -'17,112 
Engine XLRB1-Ba-9 
Thewst, Ibs. (vac.) 16,000 
Spec, lmp., sec. (vac.) 290 
Burn Time, sec. 240 
Restart Provisions Yes 













: AGENA is: Sa 









‘ie re. 
‘ey 
Fa OXIDIZER TANK 
? : ; 
ag 
t, . 


VEL TANK 
The AGENA "B" vebicle | — 
“ restart or second burn capability, -BACKOROUND 
MONITOR 


SCANNER UNIT 


, | BOOSTER—ATLAS ICBM 





Weight—Dry | 15,100 
Feel, RP) 724,900 
Oxidizer (LOX) 172,300 
° — GROSS WEIGHT (bs) 262,300 
Engine~—MA-2 
Thrust (Ibs. vac.) Boosr 356,000 
Sustalner 82,100 
Spee. Imp. (sec. vac.) Boost 286 
| Sestainer 310 
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MIDAS ALARM EMPLOYMENT 


OTHER US : 
| GOVERNMENT AGENCIES 





NOTE: The Air Defense Com- 
mand will operate the MIDAS 
System under the operational 
control of CINCNORAD. 


continuous infrared coverage of the Soviet 
Union. Surveillance will be conducted by 
eight satellite vehicles in accurately posi- 


tioned orbits. The area under surveillance _ 


must be in line-of-sight view of the scanning 
satellite. The system is designed to accom- 


plish instantaneous readout of acquired . 


_ data by at least one of three strategically 
located readout stations. The readout 


PRESIDENT OF U.S. : 
DEPARTMENT OF DEFENSE | | 





OTHER ALLIED 
GOVERNMENTS { 


MIDAS TRACKING @ 
CONTROL CENTER 


[_MADOUT starions J 
— — — ————— 


The MIDAS system is designed to provide. 


stations transmit the data directly to the 
MIDAS Tracking and Control Center where 
it is processed. it is then displayed and 
evaluated in the MIDAS Control and Dis- 
play Facility. H an attack is determined to 


be underway, the intelligence is communi- 


cated to a central Department of Defense 
Command Post for relay to the President and 
national retaliatory and defense agencies. 
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PROGRAM HISTORY 


The MIDAS Program was included in Weapon System 
117L when WS 117% was transferred to the Ad- 
vanced Research Projects Agency. ARPA subsequently 
separated WS 1171 into the DISCOVERER, SAMOS. 


_and MIDAS Programs, with the MIDAS objectives 


based on an infrared early warming system. The 
MIDAS (Missile Defense Alarm System) Program was 


directed by ARPA Order No. 38, dated 5 November - 


1958 until transferred to the Air Force on 17 Novem- 
ber 1959. The Air Force directed that the program be 
continued under the technical guidance of the ARPA 
Order and approved the MIDAS R&D Development 
plan dated 15 January 1960. This plan was a “mini-. 
mum essential” program directed toward the satellite 
vehicle and proof of the feasibility of infrared.detec- 
tion capobilities. It provided for ten test launches, 


two from the Atlantic Missile Range and eight. from | 


the Pacific Missile. Range. Subsequent authorization 
was obtained to utilize two DISCOVERER flights 
(designated RM-1 and RM-2) to carry background 
radiometers in —— of MIDAS. | 


A program of complete system development, indud-. 
ing the ground environment of MIDAS, has been | 


sebmitted to the Department of the Air Force and 


_ has been approved in principle and objective. 


Authorization has been received to initiate action 
implementing the plan with reconsideration for ap- 
proval to be accomplished sereetuent toa success- 
ful test launch in 1961. 


TECHNICAL HISTORY 


The MIDAS infrared early warning payload is engi- 
neered to use a standard launch vehicle configura- 
tion. This consists of an ATLAS missile as the first 
stage and the AGENA vehicle, powered by a Beil 
Aircraft rocket engine as the second, orbiting stage. 
The final configuration payload weight will be 
approximately 1,000 pounds, 


The first two R&D flights used the AGENA “A” and 
ATLAS “D* vehicle programmed to place the pay- 
load in a circular 261 nautical mile orbit. Subse- 
quent R&D flights utilize the ATLAS “D’’/AGENA 
“B" configuration programmed to place the pay- 
load in a circular 2;000- nautical mile polar orbit. 
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Oring satellites — — 
radiation emitted by 
TB Me in Datei. co Midas 
Tracking pry, Control Center ¢ via far north 
Readous Stations. Decoded data reveal 
appro the-number of missiles 
launch location, direction 
of travel and burning characteristics. 
is data is displayed i in near real time on the 
—— depron lr 
onir . 
and Control Center monitors and controls 
the status of the orbital network and the 
ground environment. The Point Arguello 
Stands are used to launch the MIDAS R&D 
satellites into polar orbits. _ 
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: PRESIDENT OF U.S, 
‘MIDAS ALARM EMPLOYMENT __ _- | 
| | DEPARTMENT OF DEFENSE 


OTHER US 
GOVERNMENT AGENCIES 












NOTE: The Air Defense Com- 


OTHER ALLIED 
MIDAS TRACKING & .- 
CONTROL CENTER *9 
mand will operate the MIDAS | . : | 
System — J—— i 
—55 
R.— | | 


ö— — — — — —— 





‘The MIDAS system is designed to provide 


continuous infrared coverage of the Soviet 
Union. Surveillance will be conducted by 
eight satellite vehicles in accurately posi- 
tioned orbits. The area under surveillance 


_ must be in line-of-sight view of the scanning 
_ satellite. The system is designed to accom- 


plish instantaneous readout of acquired 
data by at least one of three strategically 
located readout stations. The readout 





stations transmit the data directly to the 


MIDAS Tracking and Control Center where 
it is processed. ft is then displayed and 


evaluated in the MIDAS Control and Dis- 
play Facility. Hf an attack is determined to 
be underway, the intelligence is communi-_ 
cated to a central Department of Defense 
Command Post for relay to the President and 
national retaliatory and defense agencies. 
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— | Flight History 


wD AS lblbeunch ATLAS AGENA | 
Date Neo. 


I 26 Februc 29D 1008 Did wot attain orbit becuse of 4 failure dering 
. | * | _ ATLAS/AGENA seperation, | 
| T] 24 May — 45D 1007 Highly successful, Performance with respect so pro- 
orbital parameter Outstanding, U. 
: | tafrared data were observed and recondad — ee 
ficient data were 


RM-1 20 December DISCOVERER Vehicle Despite satellite oscillations, 1 
| - - 7 satin ob eaceation of perload operation. Infor 
with date obtained from — —— 


retical studies, . 
RM-2 18 Februa DISCOVERER Vehici All chaunels functioned and valid date 
_ — obtained on six stable orbi . Data confirmed previous 
, ; li herd, ts, 
At 12 July 907D 1201 Extremely successful. Second firing of the second stage 
link cous excellent. Boone 


‘ 
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MIDAS GROUND SUPPORT FACILITIES -% 
Facility = Ekaquipmom· a Flight Function 
Satellite Test Center ABCDEP Operations control, orbit computations and predictions, initi- 
: ation of commands to satellite (via tracking stations), process 
, | _ payload data. - | | 
Vandenberg AFB ABCEFGHIJKLMP Ascent and orbital tracking; telemetry reception; trajectory 


Tracking Station computations; command transmission; reception recording 


and processing of payload data. 


Downrange Telemetry | GHIJNO Tracking and date reception during ascent. (Three ships are 
Ships } I available for this function. Equipment is typical.) -_ 

' Hawaiian Tracking BEFGHJ Orbital tracking, telemetry reception, payload data reception. 
Station | I iy ESS | | : 
AMR | — HJ Orcbitel data reception. 
New Hampshire ABCEFGHIJKLM _ Orbital tracking; telemetry reception; command transmission; 
Station J reception, recording and transmission of payload data, 
African Tracking  BEGJ Telemetry reception and recording during second burn. 
Station | _ oe 
North Pacific BCEHKMP ‘Satellite and payload date reception, command transmission. _ 
Station _ - 

_ Kediak Tracking — | : FJ Orcbitol tracking. 

Station | | : 
Mugu Tracking , BEFGJ Tracking and telemetry reception. 
Station : | 


NOTES: (1) In addition to equipment listed, all stations have inter- and intra-station 
communications equipment and checkout equipment. | 


(2) Equipment listed is either Presently available or planned and approved 
for procurement. : 


* Equipment Dep * — 
A. General Purpose Computerie) J. VHF Telemetry Antenna 
__ and Support Equipment K. UKF Tracking and Data Acquisition 
B. Data Conversion Equipment Equipmeat (60 foot F&D Antenno} 
C. PICE L. UHF Angle Tracker 
D. Master Timing Equipment M. UHF Command Transmitter 

E. Control and Disploy Equipment N. APL Doppler Equipment 

F. vertoet QO. SPQ-2 Radar 
G. VHF FM/FM Telemetry Station | P. Midas Payload Evaluation 
H. PAM FM Ground Station | and Command Equipment 


W carr — 


Monthly Progress — MIDAS 
_ Program Administration 


e Three members of the United Kingdom team 
concerned with establishment and operation of the 
Kirkbride Tracking and Readout Station visited Lock- 
heed facilities on 14 through 18 August and were 
briefed on MIDAS operation and readout require- 
ments. (U) | | 7 | 


Flight Test Progress 


© The 6594th Test Wing reported on @ series of 
tracks of MIDAS II, vehicle 1007, launched in May 
1960. The tracks were recorded during the period 
18 through 21 July 1961 on several passes, pass 
No. 6414 and No. 6450 on the dates noted. The 


Soler Auxiliary Power Unit Telemeter (SAPUT) con- 


tinves to transmit and operation Gppears satisfac- 
tory. (C) | 


@ MIDAS Ill launched on 12 July 1961 continued to 
transmit data throughout this reporting period. Data 
analyses from the payload established that Venus 






and vehicle reflections of the sun were among radi- 
ating sources detected by the satellite. The data 
transmitted subsequent fo pass five were all from the 


High Energy Proton Detection Experiment (HEPDEX). 


This experiment is providing Van Allen radiation 


measurement data. (C} 


Technical Progress 
Second Stage Vehicles 


e The MIDAS IV vehicle underwent numerous mod- 


- ifications during this report period. Early in August 


the changes involving the Westford Project (needle 
dispenser) were completed. These changes included 
removing the vacuum bearing tester, all Geophysical 
Research Directorate equipment, the APL doppler 
equipment and its power supply, the Speide! tape 
recorder and the R&D radiometer. Changes to the 
SAPUT, solar array, and vehicle command system 
resuiting from the MIDAS Iti flight experience were 
also. completed. The command system modification 
Permits real time ground commands to override 
stored program commands for the Operation of the 


Figure 1. MIDAS IV payload during checkout in the systems test area. The S-band beacon 


is visible in the right foreground. The unit in the center with the spokes radiating outward 


is the VHF/UHF command antenna. 
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vehicle telemetry (FM/FM} and the "S” band beacon. 
this modification will provide greater utility and 
control in vehicle 
status data. (5) 


e At the end of the 
IV AGENA vehicle was undergoing Prelaunch test- 
ing in the Vandenberg Air Force Base Missile Assem- 
bly Building, with expected transfer to the launch 
pad on 8 September.. (5) | 


The MIDAS V satellite vehicle is undergoing 
systems test at LMSC, Sunnyvale, and is scheduled 
for release to the Vandenberg Air Force Base Missile 
Assembly Building on 29 e 
test is being conducted in accordance with a new 
test philosophy which will eliminate system testing 


tracking and in obtaining vehicle. 


reporting period the MIDAS . 


September. This. systems 


in the Vandenberg Air Force Base Missile Assembly 


Building; however, it appears 


fications of vehicle 1203 will require a re-run of 


systems test in the Missile Assembly Building prior 
(C) os 


to launch. 
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Facilities 

© The Final Design Review Conference on the 
Ottumwa, lowa Tracking and Control Center. tech- 
nical facilities was held at Space Systems Division 
on 31 August. A conference was held the following 
day to evaluate proposed design criteria changes. 


Subsequent review is scheduled for 2] September. 
(U) 


e A preliminary design review conference on the 
Ottumwa support facilities was held on 29 August 
by the Air Force Regional Civil Engineers — Missouri 
River (AFRCE-MR). Development of plans and speci- 
fications by the architect-engineer was found to be 
behind schedule. The Pertinent deficiencies were 
identified. A final review is tentatively scheduled for 
24 October. The release date of construction funds 
for this project is indefinite. (U) 


¢ Design of the modifications to Point Arguello 
Launch Complex No. 1, Launch Stand No. 1, has 
been completed. Because of changes in the launch 
schedule the stand is not available for the construc- 
tion to start. (U) | 


* 
—— — 


Figure 2. Donnelly Flats, 
@ radome support 

ting, showing the steel 
“spider-web” which will 
support the radome te 
protect the UHF telemetry 
receivers.. 
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o All construction of Point Arguello Launch Com- 
plex No. 2 is Progressing satisfactorily. Earthwork 


is approximately 60 percent complete. Foundations | 


are being poured for Launch Stand No. 3 and for 
the Technical Support Building. Foundations for the 
Launch Operations Building are scheduled to be 
started early in September, (U) 


¢ A reduced scope construction contract for modi. | 


fications to the MIDAS technical facilities at Don- 
nelly Flats, Alaska was awarded on 4 August. 
Scheduled completion date for this project is 25 
November. (U) 
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© Construction bids for the MIDAS Technical Sup- 
port Building at the New Hampshire Tracking and 
Telemetry Station were opened on 3 August. The 
Air Force Regional Civil Engineers — North Atiantic 
(AFRCE-NA) approved the contract award. (U) 


© The Lockheed High Vacuum Orbital Simulator 
{HIVOS)} Presently under construction at the Sunny- 
vale facility was 85 percent complete at the end of 
the report period. Data handling and instrumenta- 
tion installations together with system calibration 


Figure 3. The High Vacuum 
Orhital Simulator (HIVOS) test 
chamber which is Presently 
85% complete. The chamber 
has an inside diameter of 

18 feet and is designed 

to simulate the space 
environment. The operation of 
the MIDAS Payload in the 
chamber will be controlled, 
observed, and recorded by an 
Avtomatic Programming and 
Dota System (APADS). 
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Program History 


The BIOASTRONAUTICS Office was established in 
May 1958 and charged with the biotechnical super- 


vision of the early military “Man-in-Space" Program | 


and the Bioastronautics aspects of the DISCOVERER 


Program. NASA was subsequently assigned the _ 


“Man-in-Space” responsibility in the fall of 1 958. 
The development and fabrication of suitable Biomedi- 


cal Recovery Capsules for the DISCOVERER Program 


has continued without interruption. 


On 13 May 1959, a MARK I biomedical capsule was 


successfully flown without specimens. The flight telem- 
etry demonstrated successful Operation of the 
Bioostronouiic subsystem as an engineering concept. 

_ Although re-entry was successful, recovery was not 
accomplished. A second MARK | capsule was 
launched on DISCOVERER IV on 25 June 1959 with 
four mice aboard. Although orbit and recovery were 


not achieved, 600 seconds to telemetry showed the 


animals to be in good condition throughout the 
flight. 

Subsequent DISCOVERER efforts culminated in prep- 
aration of a MARK Il capsule suitable for a small 
primate. Launch and recovery of a small primate 


from orbit awaits approval of an “Abbreviated Space 


Systems Development Plan, Biomedical Program” 
submitted to Hq AFSC in November 1960. 

Applied Research contracts for the design and de- 
velopment of advanced biocapsule hardware include 
photosynthetic oxygen production, super-critical gas 
storage, radiation shielding and bio-instrumentation. 
All components are scheduled to be flown in subse- 
quent advanced space biocapsule programs, 

An Advanced Biomedical Capsule has successfully 
completed the mockup phase of development. The 
_ capsule is designed to carry a fifty pound chimpan- 
zee to altitudes of about 25,000 n.m. to thoroughly 
explore and assess the radiation hazards of the 
inner and outer Van Allen Belts. In addition, long- 


term weightlessness effects will be investigated. On 
7 November 1960, Space Systems: Division approved 
continued development of the advanced capsule in 


support of evenival manned military space systems: 


Program Concept 


The complete exploration of space, including limits 


to manned operational space systems, requires a 


determination of the biological effects of the space - 


environment. The Space Systems Division is continu- 
ing its aggressive research and development pro- 
gram in this technical area to insure thot sufficient 
bioastronautics knowledge will be available during 
the 1963-1965 time period. Present deficiencies in 
reaching these goals are: capsule development, life 
support system design, biological instrumentation 
and determination of space flight stresses (long term 


_ weightlessness, operational experience in the radia- 
tion belts, and isolation). Neither Project MERCURY 


With its short duration, low altitude orbit, nor DYNA 
SOAR with its low altitude suborbital flight will pro- 
vide data concerning the key problems of long term 
weightlessness and Van Alien Belt radiation, Knowl- 
edge which is crucial to manned operational space 
systems. | | 

The current BIOASTRONAUTICS Program is furnish- 
ing a limited amount of data from actual ballistic 
and orbital flights. Experiments include those made 
on a space-available basis aboard scheduled iCBM 
and DISCOVERER Program flights. The Bioastronau- 
tics Orbital Space System (BOSS), when approved 
as an Air Force system, will not be limited by piggy- 
back or space-available restrictions. Data obtained 
from these tests will be available for correlation with 
those obtained from laboratory experiments. The 
results will be of supplemental significance to the 
DYNA SOAR Program and Project MERCURY and will 
be necessary to the success of future manned mili- 
tary missions such as SMART. | 
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BLUE ScouUT 


(Hyper-Environmental Test System) 





— XM-69 
(ABL) 


H,O, JETS 


Program Description 


The BLUE SCOUT Program provides the Air Force and 

_ other governmental agencies with a family of eco- 
homical and versatile standard space booster vehi- 
cles for supporting. SPACE SYSTEMS, test of SPACE 
SUBSYSTEMS, and RESEARCH programs. The BLUE | 
SCOUT vehicles have the inherent simplicity and 
reliability of solid propellant vehicles, and are far 
more economical for many applications than the 
liquid boosters that were derived from the ballistic 
missile programs. The program is divided into Devel- 
opment and Application Phases. The Development 
Phase is being used to develop and flight test the 
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solid propeliant vehicles, to train AIR FORCE PER. 
SONNEL in Processing launch of the vehicles, and 


19 accomplish BLUE. SCOUT Program objectives, The 1 : 4 Development 


Application Phase will support Programs such eile hase only, was ap- 
4 SAMOS, SAINT, BAMBI, ASSET, TRANSIT, and Proved on 9 January 1959. This pian cave Space 
PROBES. The vehicle receipt assembly, payload mat- Systems Division management responsibility. in June 
ing, checkout and launch will be accomplished by * — —— — — ron 

i i duri Application Pany was chosen , petitive 
— MINGIY Pertonnel during the ‘Application ding as the Payload, Test and Systems Integration 


BLUE SCOUT requiremenis, is being made through 
——— | NASA, ‘rather than direct procurement from the 
The BLUE SCOUT vehicles have a performance capa- SCOUT contractors, Atlantic Missile Range launch 
bility which permits them to: (1) place a 200-pound complex 18 and an existing assembly building are 
payload into a 400 nautical mile circular orbit, (2) being used for the Development Phase of the pro- 
boost a 200-pound payload to 4,000 nautical miles gram. The 6555th Test Wing (Dev} manages the 
on a probe trajectory, (3) boost a 25-pound payload Development Test Program at the Atlantic Missile 
_ t© 75,000 nautical miles on a Probe trajectory, (4). Range and provides the Air Force personne! who are 
Place a 400-pound payload into a boost-glide tra- being trained to assume the vehicle processing, 
lectory at a velocity of 20,500 feet per second at launch and evaluation tasks. An all-military opera- 
250,000 feet altitude. Besides ORBITAL FLIGHT S, tional capability will be developed from this’ group. 
PROBES, and BOOST-GLIDE trajectories, the vehicle | | , 
can boost payloads into trajectories and downward Application Phase: Space Systems Division will 
booster HIGH-SPEED RE-ENTRY profiles, data RE. | have the responsibility for Providing BLUE SCOUT 
COVERY capability and ATTITUDE STABILIZED final booster support to the Air Force and other govern- 


stage (and payload) are also provided. | ment agencies for SPACE SYSTEMS, test of SPACE 









QD Four differens brajecto- 
ries and be Missions 
rsd can be —— 
Ns5seg verions BLUE 
SCOUT vebicles, . 
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tions. This responsibility will include the coordination 
and establishment of agreements of responsibilities 


with payload agencies, both government and con- 


tractor, for the integration of the Payloads and 
boosters; the monitoring of flight ©peration plans, 
objectives, schedules, accomplishment, and results; 
the funding action for the booster Support; the plan- 
ning for launch facilities and launch Personnel; the 
Procurement of booster vehicles and other equip- 
ment; and the over-all coordination required for 
execution of the BLUE SCOUT booster support 
program. | 


Missions 


The Application Phase missions for the BLUE SCOUT 
Program, some of which are firm while others are 
in the planning stage, are as follows; 


SAINT: Two BLUE SCOUT vehicles required, first 
launch from Atlantic Missile Range January, 1963. 


ASSET: A requirement from Aeronautical Systems 
Division for seven BLUE SCOUT vehicles to be used 
in investigations of the aerodynamic and thermody. 
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SUBSYSTEMS, and SPACE RESEARCH flight opera- 


namic properties of boost-guide vehicles. The firs? 
launch is scheduled from Atlantic Missile Range in 
mid-1962 with three-month launch interval. 


BAMBI: Four BLUE SCOUT vehicles required, first 
launch from Pacific Missile Range in mid-1 962, inter- 
val between launches of three months, | 


TRANSIT: Six BLUE SCOUT vehicles required, first 


_ launch from Pacific Missile Range in mid-1962, inter- 


val between launches of three months. 
PROBES PROGRAM: A requirement from the Office 


of Aerospace Research for thirty BLUE SCOUT ve- 
hicles indicated FY62 funding will SUPport approxi- 


mately fifteen BLUE SCOUT vehicles. A requirement 


of approximately fifteen BLUE SCOUT vehicles per 


year for the period 1962-1 970 is expected. | 
BEANSTALK: {Emergency Positive Communication 


: Control System): The Program manager, the Elec. 


tronic Systems Division, selected Bendix Corpora- 


_tion as the Prime system contractor. Twelve BLUE 


SCOUT vehicles (2-3.4.5 configuration) will be 
launched during CY62 from the Pacific Missile Range. 
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DEVELOPMENT PHASE tw APPLICATIONS PHASE 
% Successful flight . | @ Unsuccessful flight 
Blue. Launch Type of Type | , | | 
Seout Date Flight* Designation _ Remarks 


DI 21 September A XRM-91 Telemetry was los 
: | ee All of the primary (vebicle) objectives were accom. 
plished; — of the secondary (payload) objectives 


were achieved, 


D2 8 November A XRM-91 A second stage motor failure occurred at T plus 60 


be recovery capsule survived re-entry but was not 
recovered. All other primary objectives were achieved 
as were the majority of Secoudary objectives, 


D4 3 March A XRM-90 The 172-pound payload was launched successfully, 
The test was completely successful. All primary end 
secondary objectives were achieved Valuable pay- 
load experiments | 


seconds. The vebicle smpacted abproximat ely 240 
v. a. dowsrange. I 
D3 7 January A&C XRM-89 The 392-pound payload was launched successfully, 


date were obtained, 


DS, 12 Apil A&C —XRM-90 The 363-pound payload was launched om « probe 
_-brajectory. Seven of the elevess brimary test objec- 
tives were accomplished and one was partially | 


ac * 


Do 9 May A&C XRM-89 | Indications ere that « control motor power lead be- 
: SO came disconnected during second stage burning and 
caused the vebicle to veer left from the programmed 
oe At T plus 81 seconds vauge safety action 
was taken, | 


Ol. 17 August oe XRM-91 Telemetry failed ximately 16 seconds of 
fourth siege burnieg. The conte at (econ: of 
mally during the operation life of telemetry. , 


 *Type of Flight A- High Altitude Experiments C— Recovery E— Boost-Glide. 
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Monthly Progress BLUE SCOUT 

Program Administration 
¢ Preliminary Program Plans for Calendar Year 
1962 were established. The planning included range 
support for the program, payloads. that require 
space booster support from the BLUE SCOUT Pro- 


gram, vehicle configurations and submittal of cost 
estimates for the program. (U) 


<7 Meetings between Electronics Systems Division, 


Space Systems Division, and 6555th Test Wing de- 


termined the responsibilities to be assumed by SSD 
for support of BEANSTALK, Essentially, SSD will pro- 
_ cure the motors through NASA and have technical 


direction of the booster vehicle effort conducted by 
Chance Vought. SSD will also have booster test 
responsibility. in addition, it was determined that the 
6555th Test Wing will have the launch responsi- 
bility. The launch Personnel required for “bive suit’ 
launches for BEANSTALK Gre now being assigned to 


the 6555th Test Wing. (U) 


¢ The Naw, is Procuring eight SCOUT vehicles to 
be used for launching light-weight TRANSIT pay- 
loads from the west coast into polar orbits. The 
launches are scheduled to begin in April 1962. 
Procurement was made by the Navy through NASA 
to protect critical lead times and to facilitate avail- 
ability of SCOUT vehicles to meet the planned 
launch schedule. fn accordance with a memorandum 
from the Secretary of Defense, the Air Force has 
Gssumed responsibility for complete booster sup- 
port, including launch Operations and system integra- 
tion for the implementation of TRANSIT operations. 
At a planning conference with Navy, Air Force, and 
NASA representatives on 15 August, the Navy pre- 
sented their TRANSIT requirements as: 


1. Two successful prototype operational satel- 
lite launches during the period of March — thru 
August 1962, | 


2. Four operational satellites commencing in 
September 1962 and the maintenance of four satel- 
lites in Operating condition. 


3. One R&D satellite per year, beginning 
FY 63. (5) 


e The SCOUT/TRANSIT launch support plan sub. - 


mitted by Space Systems Division to Ha AFSC on 


SSLPR-39 


22 August was approved by General Schriever. This 


plan provides for: 


1. Early achievement of “bive suit’ capability 
at the Pacific Missile Range. 


2. Establishment of a permanent capability at 


| PMR to support SCOUT/TRANSIT and other Depart- _ 


ment of Defense SCOUT requirements, _ 
3. Identification -of resources required. 
| 4. Delineation of personne! action required, 
5. Establishment of a SCOUT/TRANSIT program 7 


office at Space Systems Division. (S) _ 


Flight Test Progress | 

© Payload equipment changes required by NASA 
have delayed the launching of the eighth BLUE 
SCOUT vehicle (D-8) until mid-October. This launch 
was originally scheduled for August. This guided, 
four-stage XRM-92 vehicle will be launched from the 
Atlantic Missile Range and will place a 150-pound 
payload into a 300 nautical mile circular orbit with 
@ 32.5 degree inclination angle. The payload will 
checkout airborne and ground-based units of the 
world-wide MERCURY tracking network. It will con. 
tain S-band and C-band radar beacons, a Mini- 
frack system beacon, command equipment for 
controlling the payload equipment during flight, and 
telemetry equipment for obtaining data on Payload 
Operation and for assisting in the control and track- 
ing of the satellite. In addition te payload objec-. 
tives, vehicle objectives are as follows; | 


1. Evaluate the guidance and contro} system. 


2. Investigate the temperature and vibration en- 
vironment within the vehicle, 


3. Verity motor performance. 


4. Demonstrate stage separation of the Air 
Force Scout. | : | | 


_. Verify the adequacy of Pad 188 for use in 
launching guided BLUE SCOUT vehicles. 


6. Demonstrate the compatibility of the vehicle 
and the aerospace ground equipment. 


7. Develop a military capability for assembly, 
checkout, and launch of the Air Force Scout vehicle, 
(U) | 
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e BLUE SCOUT Junior vehicle O-1 was launched at 
1428Z on 17 August from the Atlantic Missile Range 
to demonstrate the ability of the missile to boost a 
_ twenty-seven pound Air Force Special Weapons 
Center payload to a planned altitude of 125,000 
nautical miles. After allowing for ballistic winds, 
launching resulted in a true azimuth of 105 degrees 
and an elevation angle of 70 degrees. Propulsion, 
ignition, burning time, separation of the first three 
stages, and ignition of the fourth-stage were all 
within design specifications. Although fourth-stage 


burning time and burnout were presumed to be. 


normal, they are unknown at present due to the 
complete loss of telemetry signal after approxi- 


mately 16 seconds of fourth-stage burning (T plus 


13] seconds). The payload contained instruments 
which would have Provided electron and proton 
measurements, and electrostatic spectrometry of 
_ Protons. Experiment data were not received due to 
loss of telemetry. (U) 


© The vehicle performance appeared to be good 


_ during the time the telemetry equipment func- 
tioned. Investigation is being conducted by Air 





Force Special Weapons Center to determine the 
cause of the telemetry loss. (U) _ | 


@ The BLUE SCOUT Junior vehicles 0-2 and 0-3, 
with Air Force Special Weapons Center payloads, 
are scheduled to be launched during October from 
the NERV pad at Point Arquello. Launching and doc- 
umentation will be accomplished completely by Air 


' Force personnel of the 6555th Test Wing (Dev} from 


Atiantic Missile Range, assisted by the 6565th Test 
Wing (Dev), and Air Force Special Weapons Center. 
({U) | 


Facilities 


© Approval for initiation of BLUE SCOUT facilities 
design at the Atlantic Missile Range Missile Test 
Annex has been requested from Hq USAF through 
Hq AFSC. Amended construction project justification 


- data (Form 161) reflecting minimum facility require- 


ments were forwarded to Ha USAF in April. Alloca- 
tion of P-313 design funds has also been requested 
to permit immediate architect-engineer contract 
negotiations upon receipt of approval. (U) 
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Figure 1. SAINT vebicle configu , ‘a> 

ton ( left). Final Stage Vebicle (a ove) 
sozzle, control-gas storage 

spheres, and attitude control jets. 


The SAINT (Satellite Inspector System for Space - 


Defense} Program has been established to develop 
and demonstrate feasibility of a co-orbital satellite 
inspector system capable of rendezvousing with 


| and inspecting suspected hostile satellites and 


assessing their mission. 


Program Objectives 


1. Design, fabricate, and demonstrate feasibility 


of a prototype vehicle capable of co-orbital ren- 


dezvous with another satellite of 400 nautical 


miles with a capability of inspecting and identifying 
the unknown satellite. 


2. Study and define a SAINT vehicle which could 
be used as an ultimate defense vehicle having a 


| _ capability of rendezvous up to 4,000 nautical miles 


with necessary orbit changes, 


3. Develop and fabricate those long lead type 
items required for the ultimate defense system in- 
cluding a capability of negating hostile systems. 
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Figure 2. SAINT Program feasibility demonstration flight and rendezvous sequence. 
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Program History | 


Initial studies were conducted by industry in 1958 


under SR187. Studies were continued in 1959 by 
the Radio Corporation of America under ARPA 
contract and Space Technology Laboratories under 
Space Systems Division management. The STL study 
was completed 21 December 1959 and the RCA 
study 31 January 1960, both indicating SAINT 
would be a feasible system of Practical value to 


the Department of Defense. Subsequently, the fol- 


lowing actions have been taken: 
1. AF System Development Requirement 
_ No. 18 published ......... «2.21 April 1960 

2. AFBMC approval of SAINT 

Development Plan ............ 15 July 1960 
3. Department of Defense approval 

of Development Plan ........ 25 August 1960 
4. Air Force Development Directive _ 
No. 412 .......... —— 17 October 1960 
Assigned Systems No. 621A. .31 October 1960 
RCA chosen as Final Stage Vehicle _ 
and payload contractor... . 25 November 1960 


pe 
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7. Contract agreement with RCA 27 January 1961 
8. Contract with RCA........... 17 March 1961 


Concept 

Philosophy — The philosophy for development of 
the prototype vehicle calls for a step-by-step de- 
velopment program with a conservative choice of 
subsystems and emphasis upon reliability. Ground 
tests will provide assurance of component capability 
and reliability before flight. . 


Over-all System — Unidentified orbiting objects 
will be acquired, catalogued, and the ephemeris 
accurately determined through the facilities of the 
Space Detection and Tracking System (SPADATS) 


utilizing available acquisition and tracking equip- 


ments. (It is anticipated that, for the ultimate opera- 
tional system, the capabilities of SPADATS will be 
expanded fo provide additional information such 
as target size, configuration and stability in orbit, 
possibly within 12 hours after detection.) This infor- 
mation will be relayed to a Defense Command 
Control Center which will determine if inspection 
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is necessary. Should inspection be deemed neces- 


sary, the ephemeris information will be used to | 


compute data which will: be inserted into the 
Guidance system of a SAINT vehicle. The vehicle 


will be launched into an appropriate position at a I 


time which enables the final stage vehicle to go 
into orbit with the unknown satellite and ‘inspect it 
at close range. This inspection data will be stored 


in the payload for transmission upon command to 


ground stations. After reception by the ground 
stations the data will be processed, displayed and 
evaluated, to determine the mission and intent of 
the unknown satellite. — 


Veohileis — The SAINT system as Presently en- 


visioned, consists of three stages including an 


active “Final Stage” or rendezvous vehicle. Early 
configurations of the SAINT vehicle will consist of 
a Series “D” ATLAS booster, AGENA. “g’ second 
stage, and a SAINT final stage vehicle. This con- 
figuration is shown in Figure 1. Later final stage 
Vehicles having increased maneuvering capability 


and additional sensors would be boosted with the 


ATLAS/CENTAUR. The final stage vehicle (Figure 1) 


_ will include a radar seeker, launch and homing | 


guidance system, attitude control, maneuvering pro- 
Pulsion and a Payload. The Payload will include 
television cameras and various other sensors to 
determine the nature of the target satellite and its 
functional purpose. In addition the payload will have 
o storage and communications capability. — 


the feasibility demonstration. The first flight is 


scheduled in March 1963 with the subsequent flights 
scheduled at three month intervals. The feasibility 
demonstration configuration of the SAINT vehicle 
will consist of a Series “Op” ATLAS booster, 
AGENA “B’ second stage anda SAINT final 


stage vehicle. The demonstration final stage vehicle | 


weighs approximately 2,500 pounds. In this dem- 
Onstration (Figure 2), the final stage vehicle will 
be programmed to rendezvous with an existing 
- satellite if one is available in a three hundred to 
five hundred mile easterly orbit. If such a satellite 
is not available, a target satellite will be placed in 
a 400 nautical mile, 28.8 degree inclination circular 


orbit by a USAF SCOUT booster. Rendezvous will 


bae accomplished while under surveillance of 
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_ Southeast Africa station ond a TV image of the 


target, in addition to the telemetered dota of final I 
stage vehicle performance, will be transmitted to the 
ground station. The image and data will also be 


_ Stored and read out on command as the vehicle 


passes over the Air Force Missile Test Center, For 
the purpose of the feasibility demonstration ren- 


_ dezvous is defined as q closing of the final stage 


vehicle with the target satellite to within 50 feet 
and a relative velocity of less than one-foot per 
second. Station keeping will be maintained for one - 


_ development of such a sensor. 


Space Systems Division management of this program 
is based upon the associate contractor structure 
composed of a First Stage contractor, Second Stage 
contractor, Final Stage Vehicle contractor, and Sys- 
tems Engineering and Technical Supervision con- 
tractor (Aerospace Corporation}. Military support is 
Provided by the Space Detection and Tracking Sys- 
fem through the Air Force Command and Controf 

ent Division, and by the 6594th and 


6555th Missile Test Wings. 


4*22·* 


Monthly Progress — SAINT 
Program Administration 


@ Revised cost estimates for the SAINT target were 
received from the prospective contractors on 7 
August. Selection of a contractor was postponed 


last month pending receipt of this additional cost | 


data from the Participating contractors. The SAINT 
Target Evaluation Board reconvened and evaluation 


was completed. Negotiations are planned for early . 
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September. (U} 


e SAINT Program Office personnel attended initial 
design reviews on the search and track radar sub- 
systems at Westinghouse, guidance subsystem at 
Minneapolis-Honeywell and the main propulsion sys- 
tem at Aerojet-General. Design Progress was found. 
to be satisfactory in all areas. (C) 


e The standard AGENA second stage vehicle was 
placed on letter contract on 29 August. (U) 





Program Objectives 


The objective of the VELA HOTEL Project is to con- 
duct a research and development program including 
experiments and prototype testing to gain informa- 
tion which will lead fo the definition of an opera- 
tional space-based system for high altitude nuclear 
detonation detection. : 

Program History | 

The Panofsky Panel on High Altitude Detection, re- 
porting to the President's Scientific Advisory Com- 
mittee, made several recommendations with respect 
to research and development work which should be 
accomplished in order to increase basic understand- 
ing of the physical mechanisms involved. The De- 
partment of Defense agreed to assume over-all 
_ Fesponsibility with Atomic Energy Commission sup- 
port in the high-altitude detection area. Further, it 
was agreed that the AEC would undertake labora- 
tory development of the nuclear detection insirumen- 
tation and that the portion of the effort concerning 
measurements of natural radiations in space should 
be implemented jointly by the DOD and the NASA. 
Within the Department of Defense, the Advanced 


Research Projects Agency was assigned the man- __ 


agement responsibility for Project VELA on 2 Sep- 
tember 1959. On 18 September 1959, ARPA issued 
Order Number 102-60 to AFSC for a study and 
evaluation of the technical and operational factors 
associated with the detection of high-altitude nu- 


clear detonations. The initial results were used in. 


October 1959 to provide the State Department with 
supporting technical data for the United States dele- 
gation at the Geneva conference. Amendment No. } 
to the original ARPA Order directed AFSC to extend 
and refine the original study. It was subsequently 
requested that a joint working group -including 
AFSC, AEC and NASA representatives, chaired by 
AFSC, be established. The mission of the Joint 
Working Group was to recommend a research and 
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Figure 1. VELA HOTEL 
vehicle configuration (right), 
Artist’s concept of payload 
showing soler cells. Xray de- 
sectors end injection motor. 


development program which would investigate the 
concept of nuclear detonation detection from satel- 
lites. To facilitate conducting the work involved, the 
Joint Working Group formed subcommittees for 
payload, space boosters, and communications and 
control. | 

Program Concept 

On 21 June 196], the Secretary of Defense ap- 
proved and funded the VELA HOTEL Program. The 
program will consist of five launches from the 
Atlantic Missile Range, beginning in April 1963 
and extending through April 1964. 

The launch vehicle for the VELA HOTEL Program will 
be an ATLAS D/AGENA B. Each vehicle will place 
two spacecraft into a single highly elliptical orbit. 
The instrumentation aboard the spacecraft will be 
furnished by the AEC and will consist of X-ray, 


spogee. On the first orbit one payload will be ejected, on the wext orbit, the second pay 





Oo 


be fired and placed 


Figure 2. VELA HOTEL — showing the elliptical transfer orbit which bas a 200 — and «a 50,000 n.m. 


into orbit approximately 140 degrees bebind the first payload. 





gamma ray, and neutron detectors and Geiger- 
Mueller tubes. Each spacecraft will contain a: pro- 
pulsion unit capable of transferring the spacecraft 
into a minimum circular orbit of 50,000 nautical 
miles. The propulsion unit of one spacecraft will be 
fired at first apogee and the second spacecraft will 


be transferred at a later apogee such that the 


spacecraft will initially be 140° apart in orbit. The 
spacecraft will be designed fo have an operating 


life of six months with redundant telemetry transmis- | 


sion capabilities in range of 75,000 nautical miles. 


The vehide will be launched from the Atlantic 


Missile Range at an azimuth of approximately 110°. 
After AGENA B separation from the ATLAS D, the 
AGENA 8B will program through two burns with final 
cutoff over Australia. A spin table on the AGENA B 
will then spin and separate the tandem payloads. 
The two spacecraft will then separate such that at 
apogee they will be several miles apart. The pre- 
viously described transfer sequence will then be 
initiated. | 


Simultaneous tracking of the two spacecraft will be 
carried out by the SSD world wide tracking net. 
Data will be collected at Sunnyvale Satellite Test 
Center, punched on tape and shipped to the AEC 
at Albuquerque, New Mexico for reduction and 
analysis. | : 


In addition to the major high-altitude portion of the | 
VELA HOTEL Program, several Discoverer piggy- 
back low altitude polar orbit flights are being 
accomplished which will obtain background radia- 
tion data below the Van Allen belts. These flights 
carry Lawrence Radiation Laboratory experiments 


- consisting of X-ray, gamma ray and neutron detec- 


tors, PENG (proton-electron-neutron-gamma ray) de- . 
tectors and solid state spectrometers. | 
The first of these launches occurred in late August 


1961. The AEC is also initiating, as a separate but 


related project, a piggy-back flight program aboard 
Rangers (Lunar probes), NASA Scouts and Mariners 
(Venus probes). 
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Monthly — — VELA HOTEL 


| _ Flight Test Progress 


¢ On 30 August at 1300 PDT DISCOVERER XXxIX 
was launched from Vandenberg Air Force Base car- 
rying VELA HOTEL instrumentation: The instruments, 


mounted on the AGENA engine access door module, | 
consisted of two X-ray detectors and o solid state 


spectrometer to measure energies and intensities of 
electrons. The units were wired as a system to pro- 
vide maximum discrimination between random radia- 
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sea: and radiation bursts. Data was recorded 


_ continuously on tape for playback when the vehicle 
was over a tracking station. During the playback 
period, data from the instruments was transmitted to 


the station in real time over separate channels, there- 
by providing complete data recovery. Lawrence 
Radiation Laboratories provided the instruments and 
is in the process of evaluating the data. (U) 


° The next module containing a VELA HOTEL in- 
strument package is scheduled for launch aboard a 
DISCOVERER vehicle on 18 numer: (C) 





The ADVENT Program will investigate the feasibility 
— of using satellites in synchronous orbit as instantane- 
ous repeaters for microwave radio communications. 
A satellite vehicle station in synchronous equatorial 
orbit will remain in a fixed position relative to any 
poirit on the surface of the earth. Active communica- 
tions equipment contained in this satellite will receive, 
amplify and instantaneously retransmit any message 
beamed in its direction. | 


PROGRAM HISTORY 


The Research and Development program for active 

communication satellites was initiated by ARPA in 

| January 1959. Following early research and develop- 

= | ment, a three-phased development program (STEER, 

_ TACKLE and DECREE) was initiated in May 1959 by 

Amendment No. 1 to ARPA Order No. 54. Phase | 

__ (STEER) was given priority in order to demonstrate 

the feasibility of providing an early UHF communica-. 
tions capability for positive control of the SAC strike 
forces. Space Systems Division (SSD) was given re- , 
sponsibility for the design, development, and flight — 

testing of the complete system, including launch, 

satellite tracking and control, and necessary support 
facilities and ground equipment. Aeronautical Sys- 
tems Division (ASD) and the U.S. Army Signal Re- 
search and Development Laboratory (USASRDL) were 
" delegated responsibility for the development of the 
communications subsystem for Phase | and Phases If! 


Control Louvers 





and lil, respectively. | | 
— Figure 1. Proposed satellite with 
jettisonable fairing mounted on — 
CENTAUR sec Stage, 
SSLPR-39 | 








In April 1960, Amendment No. 5 to ARPA Order 


No. 54 reoriented the program. The research and 


development effort previously directed toward 


providing a ground-to-satellite-to-circraft UHF com- _ 


munications capability for the SAC strike forces was 
cancelled. A single integrated ADVENT Program for 
the development of a 24-hour microwave communi- 
cations satellite replaced the former STEER, TACKLE 
and DECREE Programs. 


On 15 September 1960, the Secretary of Defense 
transferred over-all management responsibility for 
the ADVENT Program from ARPA to the Department 
of the Army. The development responsibilities of 


SSD and USASRDL were retained essentially status | 


_ quo, The Army was given responsibility for funding 
and for over-all systems engineering to provide 
guidance and a basis upon which detailed design 
data can be evolved by SSD and USASRDL. 


PROGRAM OBJECTIVES | 


The primary ADVENT objective is to demonstrate the 
feasibility of achieving a military system for micro- 
wave communications (surface-to-surface) employing 
satellite repeaters in 24-hour equatorial orbit. The 
feasibility of placing a satellite in predetermined 


Launch Schedule 


Funded B 


G2 





| — ina 19 ‘960° nautical. ‘ile — orbit 


must be demonstrated. The feasibility of being able 

to stabilize the satellite, control its attitude and orbit, 
and keep it on station within the required tolerances 
must also be demonstrated. The satellite must be 
capable of providing broad band communications on 
a real time basis at microwave frequencies. The Pro- 
gram Plan is based upon the design of a single con- 
figuration of a final stage vehicle compatible with 
launching by either AGENA “BY or CENTAUR second 
stage boosters. | 


“The ADVENT Program will consist of the following 


flight tests, launched from the Atlantic Missile Range: 


Phase One. Three ATLAS/AGENA “B” flights, 
nominal 5,600 nautical mile orbits, beginning March 
1962. 


Phase Two. Two flight tests, using payload space | 
on NASA ATLAS/CENTAUR research and develop- 
ment flights numbers 9 and 10, April and June 1963. 


Phase Three. Five ATLAS/CENTAUR flights 
launched into 19,300 nautical mile equatorial orbits, 
beginning July 1963. 





ee RY: 
Vehicle Configuration | ATLAS/AGENA “B” ATLAS/CENTAUR 
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Monthly Progress — ADVENT 
Technical Progress 
Booster Vehicles 


e The work statement for the ATLAS (Series 1} 
booster is currently being revised by Aerospace Cor- 
poration to incorporate the Atlantic Miss‘le Range 
Pad 12 modifications. It is anticipated that the state- 
ment will be completed by 6 September. (U) 


© Model fabrication is proceeding on schedule in 
support of wind tunnel testing at NASA Ames Lab- 
oratory. these tests, designed to evaluate the effect 
of ground wind induced oscillations on the ATLAS/ 
AGENA and ATLAS/CENTAUR vehicles, are sched- 
uled to begin on 1 November. The final report is 
scheduled for 1 March 1962. (U) 


| — 
© Final assembly of the first AGENA 8 vehicle 
(1501) was completed on 7 August. The vehicle was 
immediately transferred to the system test area. 
Systems tests are scheduled for completion on 13 
November. (C) ™ | 


© The AGENA wind tunnel test effort is proceeding 
on schedule with the start of trans-sonic testing in 
the Langley tunnel scheduled for 11 September. 
Testing in the Lockheed Missiles and Space Company 
supersonic tunnel is scheduled to begin on 9 Octo- 
ber. The majority of the pressure data obtained at 
Ames Laboratory has been processed and analyzed 
with no indication of o problem area at this time. 
(U) | 


e The revised Genera! Oynamics-Astronautics pro- 
posal for the ADVENT/CENTAUR configuration is 
nearing completion. It is anticipated that GD-A will 
submit this proposal by 21 September. Submission 
was originally scheduled for 15 August. (U) 


¢ Design criteria for the ADVENT/CENTAUR nose 
fairing has been submitted by GD-A. These criteria 
are presently being reviewed by Aerospace Corpo- 
ration and the Space Systems Division to insure 
compatibility with ADVENT requirements. It is antici- 
pated that the review will be completed by 15 Sep- 


- tember. (U). 3 


Final Stage Vehicles 


e Both spare final stage vehicles have been de- 


leted from the program for the following reasons: _ 


Figure 2. Final machining of the ADVENT Phase | nose 
fairing. This tairing will become part of AGENA ve- 


hicle 1501. The AGENA vehicle is now in the systems 
fest area, 


available. 


1. Funding is limited. _ 3 
2. A complete set of component spares will be 


_ 3. Overlapping delivery dates will provide spare 
vehicles for most FSV launches. (C) 


© Space Systems Division, in conjunction with the 
Air Force Security Service, has taken action to estab- 
lish a Cryptographic Account at General Electric- 


Missile and Space Vehicle Department (GE-MSVD) 


for ADVENT in order to properly protect the crypto- 
graphic portions of the command decoder. Action 
has also been taken to secure secret crypto clear- 
ances for those GE-MSVD personnel involved with 
the command decoder. Cryptographic accounts are 


also required at Philco WDL and for GE-MSVD at 


the Atlantic Missile Range. These accounts will be 
established in the near future. {C) 
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e The decision has been made to use, with minor 


modifications, the propellant loading vehicles being 


developed by Lockheed for another space program. 
This decision will avoid unnecessary duplication of 
design and fabrication effort in this area. — {U) 


Tracking, Telemetry, and Command 


© <A meeting attended by representatives of Syl- 
vania, Philco-Western Development Laboratories, 
Aerospace Corporation, Space Systems Division, 
USAAMA, and USASRDL was held at USAAMA on 
3 August. A revision of the link computations as 
applied to Camp Roberts and Fort Dix occurred. It 
was apparent from these revisions that marginal 
performance in the satellite-to-ground link existed 
at these two sites. The prime reason for this defi- 
ciency was the USASRDL/Syivania approach of using 
the hard tube preamplifier and the broad band AM 
receiver. Space Systems Division, Aerospace, and 
Philco supplied several solutions to remedy these 
situations. One solution consists of using the same 
parametric preamplifier and narrow band receiver as 


used at the Kaena Point station. This recommendo- - 


tion was presented to USAAMA on 10 August. All 


agencies concerned agreed, in principle, to the 


desirability of this change. Aerospace and Philco 
proceeded with a more detailed investigation into 
the effects of this change. Philco indicated that these 
additional equipments could be supplied to Camp 


Roberts and Fort Dix in time to meet the — 
(C) 


e Space Systems Division made a recommendation 


to USAAMA to extend Philco’s responsibilities as the 


ground TIC equipment integrating contractor at 
Camp Roberts and Fort Dix in order to provide a 
single responsible agency on a detailed mechanical 
and electrical interface level. This recommendation 
permits Philco, as the largest supplier of the ground 
TTC equipment, to act as a detailed integrator on 
the compatibility tests, fly-by acceptance tests, and 
ground installation detailed integration. (U) 


© Amore detailed investigation of the interference 
to the Kaena Point TTC station from the Navy Com- 
munications Moon Relay Station i is being conducted 


by Aerospace Corporation. A profile of the inter- 
vening terrain is being plotted and the final findings 
will be published in the near future. (U) 


Systems Test 


e Extensive efforts continued on the preparation 
of Revision 1 to the Launch Test Plan. Inputs have 
been received from GD-A and General Electric. A 
visit was made to the Atlantic Missile Range on 10-11 
August to receive inputs to the Plan from the Range 
Office and to discuss with them portions of the re- 
vision. The Range Office further assisted in the prep- 
aration of the Plan by providing personnel. (U) 


e Revision 4 of the Launch PRD No. 1600 is being 
prepared. USASRDL requirements for the microwave 
antennas on the launch tower and Hangar AA were 
investigated and discussed. The requirements are 
now considered to be a 10-foot and a 4-foot para- 
bolic reflector at Hangar AA and mounting facilities 


at the gantry for a 6-foot and a 4-foot parabolic 
reflector. (C} 


e Discussions were held with GD-A to resolve 
Phase {lf CENTAUR telemetry requirements. A revi- 
sion of the requirements to carry a C-band radar 
beacon was performed. Because the C-band radar | 
is fundamental to the RADOP concept, it was deter. - 
mined that the C-band beacon cannot be replaced 
by the 400-mc beacon. Cj | 


Facilities 


¢ Final design and modification criteria were com- 
pleted for launch complex No. 12 at the Atlantic 
Missile Range. These criteria were forwarded to the 
Atlantic Missile Range for review and coordination. 
Formal contractual coverage will be initiated pend- 


ing receipt of coordination, which is 5 anticipated on 


15 September. (C) 


e Aerospace is preparing a detailed report on 
launch support facilitiy requirements and facility 
modification requirements for Pad 36B to support 
ADVENT. (C) 


© Modification of Atiantic Missile Range Hangar 
AA is sa aca thirty percent complete. (U} 
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Project — ANNA 7 


Second Stage — ABLESTAR (Aj-10-104 


Thrust (vacuum) _ 7900 pounds 
Specific impuise (vecuum) 277 seconds 

Burning time 296 seconds 

Propellant IRF 

— us 

First Stage — DM-21A | 

Theust (sea. level) _ 1$2,000 pounds 

Specific impuise (sea level) 247 seconds 

Burning time 163 seconds 

Propetiont powid Oxygen 





Program Description . 


Project ANNA is the tri-service geodetic satellite 
program. The program is designed to satisfy the 
Primary military (Army, Navy, Air Force) and scien- 


ific (NASA) requirements in geodesy. The Navy has 


over-all program management responsibility and is 
also responsible for satellite system management. 
The Space Systems Division (SSD) was assigned the 
responsibility for booster system management, which 
includes providing the booster vehicles, integrating 
payloads to the vehicles, and being responsible for _ 
flight operations from launch through attainment of 
orbit. On 4 April 1961, the Navy officially directed 
the Space Systems Division to proceed with plans for 
launching the first ANNA satellite on 5 December 
using the THOR Ablestar (Figure 1) vehicle previously 
purchased for TRANSIT 5A. ; 


Payload Description 


The ANNA payload (Figure 2) is a 36-inch diameter 
sphere with a bank of solar cells encircling the 
package at the equator. The satellite contains an 
Air Force High-intensity Pulsed Gas Discharge Lamp 
for optical measurements, a Navy (TRANSIT) dop- 
pler beacon for doppler. measurements, and an 
Army SECOR Transponder for radio ranging data. 
The basic payload structure is the same as the 
TRANSIT Navigational Satellite. The payload weight 
is 325 pounds. The payload contains high magnetic 
permeability rods which will reduce the satellite spin 
to zero by hysteresis damping after a few days on 


orbit. . 
High intensity, Pulsed Gas 


Discharge Lamp (Air Ferce) 






SECOR Transponder 
(Army) 


RANSIT Stable Frequency 
Transmitter (Navy) 
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Figure 4. Location of ANNA tracking stations. 
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Program Objectives 


The Objectives of the ANNA Program are to: 


J. Relate the major datums to each other and 


to the earth’s center of mass. a 

2. Determine the structure of the earth's gravita- 
tional potential. 
The vehicle will be launched from the Atlantic Missile 
Range in a northeasterly direction and will achieve 
a 600 nautical mile orbit with an inclination angle 


of 50°. Figure 3 shows the vehicle's trajectory. | 


Orbital Performance 


Achievement of program objectives is dependent on 


tracking the satellite using the three measurement 


techniques: optical, radio doppler and radio rang- 
ing. Since a high degree of accuracy is required, 
the different types of observation will provide inde- 
pendent measurements for cross-checking. Two basic 
approaches to the application of the satellite for 
geodetic purposes will be utilized. 





1. The orbital method requires extremely precise 
determination of the satellite orbit, including minor 
variations from the Keplerian Ellipse, and then uses 
this information as a “measuring rod” for connect- 
ing the various datums over which it passes, 

2. The infer-visible method uses the satellite as a 
point of simultaneous observation from known and 
unknown data. It does not require precise know}|- 
edge of the sctellite ephemeris but it does require 
simultaneous sightings from several locations. 


The expected accuracy in determination of the 


absolute geocentric variance of station positions is 
approximately 20 to 200 feet. | 


Ground Support and Tracking Stations 


In regard to satellite tracking, each of the services 
is providing a system of tracking stations correspond- 
ing to its component in the satellite; i.e., the Air 
Force is providing for optical tracking, the Navy is 
providing for doppler ground support facilities, and 
the Army is Providing ground facilities for the radio 
ranging, , | 








FIRST — SECOND STAGE SEPARATION 


CONFIDENTIAL 


Program History—Competition for the DYNA SOAR 
study contract was initiated in 1958 and resulted in 
the Boeing Airplane Company and the Martin Com- 
Pany being awarded the follow-on contract to more 


fully define their proposed approaches. In November 


1959, following review and evaluation of the 
Boeing/Martin detailed studies by a Source Selection 
Board, it was announced that Boeing had been 
selected as the glider and system integration prime 


_ Contractor, with Martin furnishing modified TITAN 
ICBM’s for booster support. The conceptual phase of 
DYNA SOAR concluded with q study program re. 


quirement known as Phase Alpha. The objective of 
this study was to reaffirm proposed glider design. 


In April 1960, Phase Alpha was completed and re 


sults were presented to the Department of Defense. 
On 9 May, formal approval of the DYNA SOAR Step 
! Program was received by AFBMD/BMC from 
WADD/ASC. | | e 


During the period covering program go-ahead to 
the end of CY 1960, efforts on the program were 
concentrated on design refinements to TITAN | and 
possible increased booster performance to accom- 


lish program objectives. Studies on booster capa- 
_ bilities revealed many favorable factors on cost, time 


and expanded objectives by use of the XSM-68B 
(TITAN II) as the booster. Results of these studies 
were presented to Headquarters USAF and the 
Department of Defense. Headquarters USAF directed 





vse of TITAN Il as the SYSTEM 620 DYNA SOAR 
Step | Booster. Formal direction to use TITAN I!) 


Program Objectives—The DYNA SOAR Program will 
explore the Possibilities of manned flight in the 
hypersonic and orbital realms, The program will 


test phase to an operational military system. In Step 
l. a full scale, minimum sized manned glider will be 
developed. A modified version of the TITAN 11 ICBM 
will boost the glider into hypersonic flight at veloci- 
ties up to 22,000 ft/sec and permit conventional 
landing at a Predetermined site. in Step Il the glider 
will be tested, using a more powerful booster to 
achieve orbital velocities. This phase may be ex- 
panded into an interim operational weapon system 
providing all-weather reconnaissance and satellite 
interceptor capabilities. The objectives of Step II are. 
to test vehicle performance between 22,000 ft/sec 
and orbital velocities; and to gather re-entry data 
from various orbits; and to fest military equipment . 
and man-machine relationships, Step It! will provide 
an operational weapon system with a vehicle that 
will operate primarily in a hypersonic glide, be able 
to maneuver within the atmosphere, and be able to 


make a conventional landing at a predetermined 





=e, 


site. The capability of DYNA SOAR type systems to 
perform these Programmed missions appears attrac- 


_ tive as a result of studies made to date. The missions 
under study are: reconnaissance (manned and un-. 


manned); air and space defense; strategic bombard- 
ment and logistics support. Manned and unmanned 
versions are being considered where applicable. 


Flight Program — Step ! includes twenty air- 
launched, manned flights with the glider being 
dropped from a B-52. Sixteen booster-launched 
flights will follow; flights 1 and 2 are designated as 
unmanned flights. If all significant flight objectives 
Gre achieved, the third flight will be manned. Flights 
3 and 4 have been Programmed as backup flights 
in the event that flights 1 and/or 2 do not achieve 
Program objectives. The frequency is five launches 
Gat two-month intervals and eleven launches at six- 
week intervals. The range from Wendover AFB, 
Utah, to Edwards AFB is adequately instrumented 
for the tracking and telemetry required during the 
air-launched tests of the DYNA SOAR glider. in- 


_ Strumentation sites for the AMR launches will be 


located at Cape Conaveral, San Salvador, /a- 
guyana, Antigua, Santa lucia, and Fortaleza. In 
-Strumentation, tracking, and recovery ships will be 
Provided to supply additional support for the AMR 
launches, Landing facilities will be provided at 
Fortaleza, Brazil; Santa Lucia, Lesser Antilles; and 
Mayaguana, Bahama islands. 


A 


Program Responsibilities — Steps | and Il of the 


DYNA SOAR Program are to be conducted by the 
USAF with NASA Participation. USAF will provide 
Program management and technical direction, with 
ASD having responsibility for over-all system man- 
agement. | 

SSD is responsible for the booster, and its Aerospace 
Ground Equipment {AGE}, special airborne systems, 
and booster requirements of the launch complex. 


ASD will have responsibility for glider, glider AGE, 


and subsystem development. NASA will provide 
technical support in the design and operation of 
the glider in obtaining basic aeronautical and space 


design information. 


Technical Approach — Space Systems Division 
technical. approach to meet the Objectives of the 
program are: | | 


1. Modifying a TITAN ii ICBM by adding stabiliz. 
ing fins; strengthening the holddown and skirt area, 
intertank and interstage sections; redesigning the 
guidance bay; incorporating. a malfunction detec- 
tion system, its 


2. Modifying the XLR 87-AJ-5 and XLR 91-AJ-5 
rocket engines to obtain structural compatibility with 
the modified booster; include malfunction detection 
system shutdown and fail safe systems. 7 


3. Modification of an AMR launch pad. 
4. Provide an integrated launch countdown. 
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Monthly Progress — DYNA SOAR 


Program Administration 


© A joint review of the full DYNA SOAR Step | 


Statement of Work was completed on 25 August 
with the System Program Office {ASD}, Space Sys- 
tems Division, and the system associate contractors 
at Wright-Patterson. Air Force Base. (U) 


© ‘Space Systems Division recommendations for an 
accelarated DYNA SOAR Program with orbital capa- 
bility were presented to higher headquarters on 
21-23, August. (U) | 


Technical Progress 


¢ Detailed preparations have been made by the 
Space Systems Division, Aerospace Corporation, and 
‘the booster associate contractors for the DYNA 
SOAR: System 620A Mock-Up to be held at Boeing, 
Seattle from 11 thru 15 September. (U) 


J-4 


© Preliminary Planning had indicated that DYNA 
SOAR would utilize Atlantic Missile Range Launch 
Complex No. 20. Recent analysis, however, has 


— shown several advantages in changing to complex 


No. 19; 


1. The availability of an already installed sec- 
ond stage flame bucket will save about $50,000 in 


plumbing and installation costs. 


2. The electrical cabling in complex No. 1 9 has . 


recently heen replaced and will be more usable by 
DYNA SOAR, | | 


3. Complex No. 19 will be available one or two 
months ahead of complex No. 20, thereby avoiding 
@ complex deactivation schedule with its correspond- 
ing peak manpower requirements. 


4. DYNA SOAR is the only approved space pro- 


gram available to take over the complex immedi- 
ately upon the conclusion of TITAN testing. (U} — 
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RCURY 


Project MERCURY represents the transitional threshold 
between this nation’s cumulative achievements in 
space research and the beginning of actual space 
travel by man. The primary program objective is to 
place a manned satellite into orbit about the earth, 
ond to effect a controlled re-entry and ‘successful 
recovery of the man and capsule. Unmanned bal- 
listic trajectory and unmanned orbital flights will be 
used fo verify the effectiveness and reliability of an 
extensive research program prior to manned orbital 
flights. The program will be conducted over g period 
of approximately four years, The initial R & D flight 
test was accomplished successfully in September 
1959, The total Program accomplishment is under | 
the direction of NASA. The Primary responsibility 
ms Of Space Systems Division to date consists of: (a) pro- 
. , | o J viding 15 ATLAS boosters modified in accordance 
aes Ge mm With program objectives and pilot safety factors, 
3 Pepe ond (b} determination of trajectories and the launch- 
AT idle ing and control of vehicles through injection into 
orbit, | | nan A : 
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Major contractors Participating in the Space Systems 
Division portion of this program include: Aerospace 
Corporation, systems engineering and technical 
direction; Convair-Astronautics, modified ATLAS 
boosters; GE/Burroughs, ATLAS guidance equip- 
ment; and Rocketdyne, engines. All of these com- 
panies also Participate in launch operations, special 
studies and engineering efforts Peculiar to Project 
MERCURY requirements. 
























The MERCURY astronomscal symbol (3 ) 
with the "R” for Reliability will be a. 
tached to those components ond missile eud 
stems which have been selected and accepted 
for use in booster; sdentified for Project 
MERCURY. | : 
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General Sequence of Events for MA-A Flight (Orbital) 


Following the initial hold-down, the vehicle will lift-off Atlantic Missile Range 
Stand 14. Upon a General Electric ground guidance command the boos 
engine will shut down and staging will occur. Twenty seconds after booster 
soprrered aryon ting separation explosive bolts fire, the pylon clamp ring ls 
The nome, and the escape rocket is fired separating the pylon from the copetie 


mpin 
capsule initiates a 180° yaw maneuver and pitches to a 34° blunt-end-forward 
attitude. The capsule will maintain @ 34° attitude throughout its orbit. At a 
specified time the Automatic Stabilization and Contro! System is commanded 


cited ered te start the orientation mode. Hf the capeule is in the proper 
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Launch Schedule _ a | 
| Flight History 


MERCURY = | 
— Flight Launch Date ATLAS No. Remarks. | 
Big Joe | 9 September 10D — Flight test objectives were achieved to 


such a bigh degree that « second, sims. . 
ler flight was cancelled. The capsule 
Was recovered sutact, | 


MA-] 29 July 50D After one minute of sormal flight 
, | &sidence, rate, brack lock, and belem. 

ery were lost and the vebicle was 

destroyed. The exack cause of the mal. 

function bas wot bees determined, 


MA-2 21 February 67D ss‘ Tes analyses have been completed and 
| all booster and Capsule test objectives | 
were achieved, oo 


MA-3 25 April 100D Vebicle destroyed after 43 seconds of 
| es flight by she Range Safety. Officer. 
Programmed bstch and roll functions 

failed to occur and Range Safety cri. 

teria were violated, Investigations to 

determine the cause Of programmer 

fetlure have resulted ig changes to the 

autopilot system of the MA-4 end sub. 
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Monthly Progress — Project MERCURY 
Flight Test Progress 


© The MA-4 launch is scheduled for 13 September. 
The original launch date of 22 August was delayed 
because of problems which became apparent during 
final checkout of the capsule Automatic Stabilization 

and Control System and the booster Flight Control 
System. (C) | 


The flight ‘objectives for the NASA capsule are: 
1. Demonstrate the integrity of the capsule 


structure ablation shield and afterbody shingles for 
@ normal re-entry from orbital flight. . | 


2. Evaluate capsule system performance for an 
orbital flight. 


3. Determine the capsule 


motions during a 


normal re-etnry from an orbital flight. 

4. Determine the capsule vibration environment 
during flight. 

5. Demonstrate the Operation of the ground - 
command contro! equipment, | : 


the performance of the equipment 
Procedures used in establishing the 


6. Evaluate 
and operational 
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Figure 1. MERCURY braching network facilities, 
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__ the Abort Sensing and Implementation System. 


Ni 

or 

PEC 
— 


launch trajectory, booster cutoff conditions, and the 


prediction of landing points. 

7. Evaluate the ground communications network 
and communication procedures. | 

8. Evaluate the performance of the network ac- 
quisition ‘gids, the radar tracking system and the 
associated procedures. | 

9. Evaluate the telemetry-received system per- 
formance and telemetry displays. a . 


10. Evaluate the equipment and procedures used 


_ for communications for locating and recovering the 


capsule for a landing in the 
the MERCURY network. 


11. Demonstrate the compatibility of the capsule 
escape system with the MERCURY/ATLAS system. 


12. Develop and evaluate MERCURY network 


Atlantic Ocean along 


. countdown and operational procedures. (C) 


© The flight objectives for the ATLAS booster are: 
1. Determine the ability of the ATLAS to release 


capsule at the prescribed free flight insertion 
conditions defined by the guidance equations. 


2. Determine the closed-loop performance of 
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3. Evaluate the aerodynamic lead, vibration 
characteristics, and structural integrity of the ATLAS | 


liquid oxygen boil-off valve, tank dome, capable 
adapter and associated structures. 

4. Determine the magnitude of the sustainer/ 
vernier engine residual thrust after cutoff. 

5. Obtain data on the repeatability of the per- 
formance of all ATLAS airborne and ground systems. 

6. Evaluate the MERCURY/ATLAS vehicle with 


regard to engine start and potential causes of com- 
bustion instability. | | 


This will be a one orbit flight with the flight simula- 
tor (a mechanical device which simulates human 
functions) aboard the capsule. impact is planned to 
occur at 32.04° North and 60.42° West with re- 
covery being mandatory. {C)} 


Technical Progress J 


e During a routine failure analysis teardown. of a 
MERCURY/ATLAS autopilot at General-Dynamics/ 
Astronautics (G-D/A) on 24 August, loose solder 
globules were found inside a transistor produced 
by Transitron Company. Disassembly of additional 


Transitron transistors revealed a large percentage | 


containing | similar discrepancies. A malfunction 
could occur in any circuit using these defective tran- 
sistors and a flight failure could result if a digital 


Figure 2. Mating MERCURY 
Capsule No. 8, which was 
used on the MA-3 launch, 
with ATLAS 88D. 


K-4 


| device such as the “square” autopilot programmer 


were involved. Because of the mission failure pos- 
sibility, the MA-4 launch was postponed indefinitely 
pending resolution of the problem. The MERCURY 
capsule was removed from ATLAS 88D, which re- 
mained erected on Atlantic Missile Range Pad. 14. 
(C) 


¢ Representatives of Space Systems Division, Bal- 
listic Systems Division and G-D/A met in San Diego 
and agreed to implement a plan for reworking all 
ATLAS/MERCURY components by replacing the Tran- 
sitron transistors with those produced by General 
Electric. In addition, G-D/A is conducting a labora- . 
tory investigation of all types of transistors used in 
ATLAS boosters to determine if similar discrepancies 
exist in other types of transistors. . {C) 


e Because of the MERCURY priority, electronic 
components for ATLAS 88D are scheduled to be 
processed through the rework line first. Shipment of 


critical items is scheduled for completion by 5 Sep- 


tember. Capsule mating is scheduled for 1 Septem- 
ber and Joint Aight Acceptance Composite Testing 
is scheduled for 8 September to support the 13 
September launch date. {C) 


© ATLAS 93D, programmed for the MA-5 flight, 
will not be delivered fo the Atiantic Missile Range 
until approximately 6 October. Delivery of the | 
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booster has been delayed to permit all modifications 


incorporated in ATLAS 88D to be made while ATLAS 


93D is still in the factory. Delivery will be controlled 
through the Factory Roll-Out Inspection, a phase of 
the overall MERCURY Pilot Safety Program. The goal 
of the Factory Roll-Out Inspection is to insure that all 
“fly-away systems” modified to meet latest specifi- 
cations are factory installed and operate properly 


during an entire system composite test prior to ac- 


ceptance. (C) 


© Because of a recent ATLAS failure attributed to 
rough combustion and the recommendations resuit- 
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ing from the baffled injector development program, 
the NASA Space Task Group has finally decided 
that future MERCURY boosters will use the modified 
rocket engine. The modification consists of changing 
the two booster engine injectors and adding the 
hypergolic start system. The engine production effec- 
tivity is such that the change will be incorporated in 
the engines scheduled for installation in MA-14. 
Modification kits will be procured for the rocket . 
engines scheduled for installation in the MA-9 - 
through MA-13 boosters. Modification of the MA-5 
and MA-6 booster engines is being considered. (C) 







Figure 3. The MA-4 vehicle on Atlantic Missile Range Pad 14 prior to its successful 
launch on 13 September. ATLAS 88D is the first “thin skinned” booster to be sent 
through a factory modification program to convert it to the “thick skin” configuration. 
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RANGER- NASA 
AGENA “B” 


RANGER vehicle 
showing ATLAS, AGENA B, 
and Spacecraft. Rep 

above are the lunar and 
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Program Responsibilities — The RANGER-NASA 
AGENA “B" Program is the over-all responsibility 
of Headquarters NASA. The responsibility for the 
spacecraft has been assigned to Jet Propulsion 
Laboratory (JPL) for interplanetary investigations 
and Goddard Space Flight Center (GSFC) for the 
earth satellite programs. The booster system was 
delegated to Marshall Space Flight Center (MSFC) 
who in turn assigned Space Systems Division the 
responsibility and authority for the over-all accom- 
plishment of the booster program. | 
Under NASA Order No. $4601-G the Air Force is 
supporting the NASA AGENA “B” Program. This will 
permit NASA to take full advantage of the technical 
and operational background and experience devel- 
oped by the Alr Force in space booster projects; 
permit contractors to discharge their contractual 
obligations with NASA and: USAF utilizing already 
established management relationships, insofar as 
practicable; and provide NASA the benefits of 
contract administration services and procedures 
already established for USAF programs employing 
the same basic vehicles as those scheduled for this 
program. 

The ATLAS and THOR first stage boosters were allo- 
cated fo NASA for the missions planned through 
1964. Contractual action was initiated with General 
Electric (GE) and Bell Telephone Laboratories (BTL) 
for the guidance systems necessary for the respec- 
tive boosters. | 7 
Letter contract AF 04(647)-592 was awarded to 
Lockheed Missiles and Space Division (LMSD) for 
procurement of nine AGENA “B” second stage 
boosters. This contract also includes modification to 
Stand 12 at AMR: conversion of the Polaris static 
test stand at Santa Cruz Test Base; and procurement 
of Aerospace Ground Equipment to checkout, 
handle. and launch the AGENA “B” booster. 
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RANGER Program 























Lunar Test Missions 


The RANGER Program is a series of five deep space 
probes to be launched from the Atlantic Missile 
Range (AMR) on the ATLAS/AGENA B booster sys- 
tem. Jet Propulsion Laboratory (JPL) under contract 
from the National Aeronautics and Space Adminis- 
tration (NASA) is. responsible for the missions and 
providing the spacecraft hardware. The mission of 
the first two RANGER launches will be an inter- 
planetary investigation in support of the follow-on 
lunar impact mission. The orbit will be highly ellipti- 
cal (near escape velocity} and have an apogee of 
approximately 625,000 nautical miles. The space. 
craft is planned for one orbit with approximately 
a 50 day period. — Yo a2 


Lunar Impact Missions — | 


The remaining three launches will impact the surface | 
of the moon and transmit scientific information back 
to the earth. Experiments are designed to measure 
seismographic disturbances, temperature changes _ 
and impact acceleration. These Ranger spacecrafts 
will also have the capability of accomplishing a 
mid-course maneuver to correct for minor errors in 
the trajectory. | | | 


The ATLAS/AGENA “'B booster system will include | 
the standard ATLAS “D’ first stage booster with 
GE Mod lll G guidance system. The second stage 
will be a modified AGENA B second stage booster 
similar to those used in several Air Force space 
programs. The only major change to be incorporated 
for these missions is the capability to separate the | 


_ RANGER spacecraft and fire a retro rocket to pre- 


vent the AGENA “B” from hitting the moon. Lunar 
impact of the AGENA “B" is not desired due to 


its unsterile condition. _ : 
The RANGER Program will be the initial launch by 


_ NASA of the Air Force developed AGENA “B*' sec- 


ond stage. Maximum effort is being given toward 
using the same components that have been flown 
on Air Force missions. 


Scientific Satellite Program 





NIMBUS is a 650 pound earth oriented stabilized 
satellite to be placed ina “high noon” circular orbit 
at 600 miles altitude. This satellite is intended to 
serve as a platform for experiments designed to ex- 
plore the meteorological process of the earth's at- 
mosphere. Experiments include full picture coverage 
of the clouds over the entire earth, electromagnetic 
radiation maps of the earth, and the atmosphere 
around the earth and other experiments to deter- 
mine the effect of the sun on the atmosphere. 


A fotal of five NIMBUS satellites will be put into 
orbit by the THOR/AGENA B booster from Vanden- 
berg Air Force Base. The first launch is scheduled 
for June 1962 with subsequent launches every six 
months. The booster system will be the same as used 
on Topside Sounder and the Communication Satel- 
lite with slight modification to accept the larger 
payload. 
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TOPSIDE SOUNDER SATELLITE MISSION (S-27) 







The primary objective of the S-27 Satellite is the 
examination of the structure of the ionosphere from 


above in a manner similar to that now being done 
by ground-based ionospheric sounders. In particular - 


the objective is to obtain information about the 
ionosphere in the region above the F layer maxi- 
mum. Other objectives are to measure the cosmic 
noise level and determine the plasma frequency at 
the altitude of the satellite. . 


‘The Topside Sounder (S-27) will be launched on 


board a THOR/AGENA “B” booster system from 
Vandenberg Air Force Base into a 540 n.m. circular 


— orbit. This will be the first Pacific Missile Range 


launch in this program; however, it will be similar 


_to previous Air Force THOR/AGENA B launches from 


Vandenberg Air Force Base. 


The THOR/AGENA “B” booster system will be com- 
posed of the standard DM-21 THOR booster with 
Bell Telephone Laboratory guidance systems and 
AGENA "B” second stage similar to the one used 


in the RANGER launches from Atlantic Missile Range. 
Minor modifications will be made to the AGENA to 
make it compatible to the mission; however, maxi- 
mum use will be made of the experience developed 
in the RANGER Program. 






COMMUNICATION SATELLITE MISSION (A-12) 


> & 
The primary objective of Project Echo A-12 is the 
demonstration of a spacecraft deployment and 
rigidization ‘technique applicable to passive com- 
munications satellites. Development of the space 
craft will be undertaken by the Langley Research 
Center. The Communication Satellite (A-12) will be 
launched into a 650 n.m. orbit aboard the THOR/ 
AGENA “8” booster. The shroud which surrounds 
and protects the Communication Satellite will be the 
same general shape as the S-27 except the length 
is reduced to accommodate the shorter space craft. 








UjFIMIAIM[Y [UIAISJOINIDIUIFIMIAIMU/UIAISIOINI D 
iq K% Successful flight 
© © | | 


| ®@ OC} Mm « 


LEGEND | 
© LUNAR TEST VEHICLE (ATLAS) @ COMMUNICATION SATELLITE (THOR) 
@ LUNAR IMPACT (ATLAS) # METEOROLOGICAL SATELLITE (THOR) 


O SCIENTIFIC SATELLITE (THOR)  % BACKUP VEHICLE (THOR) 


Note: Lunar flights will be launched from the Atlantic 
Missile Range; all others will be made from 
Vandenberg Air Force Base. 


| Alight First — — Launch . oe 


RA-] 111D 6001 23 August ATLAS performance and AGENA performance 
| | during first burn was nominal, Ignition of the 
AGENA engine for the second burs was not ob- 
tasned. Commands were trassmitted to the space- 
Craft aud telemetry from the spacecraft confirmed 
that all experiments were functioning, — 


ö — ——— ————— —— —— ——— | : , : , , 
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Monthly Progress — RANGER 
Program Administration 


¢ During August the RANGER Program was ex- 
panded to a total of 24 launches through 1963. 
Actions have been initiated to obtain the required 
first stage boosters, and to ammend the Lockheed 
contract to provide for additional AGENA B vehicles 
and booster/spacecraft integration efforts. The pro- 
gram now consists of 9 RANGER Lunar Probes, 3 
NIMBUS meteorological satellites, 2 APOLLO re- 
entry missions, 2 Geophysical Observatories on ec- 
centrical orbits, 2 active communications satellites, 
2 rebound passive communications satellites, 1 
ECHO passive communications satellite, 2 $-27 iono- 
sphere sounders, and 1 orbiting astronomical obser- 
vatory. Information on pages L-1 through L-4 of this _ 
report will be revised in accordance with these 
changes for the September report. (C) 





Figure 1. — — 
fop, of the ATLAS 111D boost- 
er which was scheduled for 
the RANGER | Hight. Unload- 


ing ATLAS 111D at the Atlan- 
tic Missile Range on 26 May. 


Transporting the RA-1 booster 
to the Launch Stand 12. In the 
right background is the ganiry 
for Stand 36A. 
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Figure 2. Checking out the RANGER | 
payload. The omni antenna is on the 
top, below it the magnetometer; the 
white cylinder in the center is: the 
Lyman Alpha telescope and the unit 
in front of the technicians’ knee 
houses the earth sensor and high 
gain antenna drive moter. Lifting 
the payload and paylead shroud 
prior to mating on AGENA 600] and 
ATLAS 113D. Monitoring the check- 
out panels during the Joint Flight 
Acceptance Test (J-FACT). Launch of 
Ranger |, opposite, on 23 August. 
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Flight Test Progress 


e RA-1, the first RANGER Lunar Probe vehicle, was 
launched from Atlantic Missile Range Complex 12 at 


0504 hours, EST, on 23 August. Liftoff and ATLAS. 


booster performance was nominal, with no discrep- 
ancies being experienced. Separation of the space- 


craft shroud, and of the AGENA vehicle from the | 


ATLAS booster, occurred satisfactorily and as 
planned. At the completion of its first burn period, 
the AGENA was in its prescribed circular parking’ 
orbit at an altitude of 100 nautical miles. ignition 


_ Of the AGENA engine. for the second burn period 


was not obtained. The second ignition had been 
programmed to occur at a specific point in the 
“parking” orbit which would start the vehicle and 
RANGER spacecraft on a highly elliptical earth orbit, 
with a “near escape” apogee of approximately 
750,000 miles. (U) 


® Telemetry data show normal performance for 
1,284 seconds of flight, followed by a malfunction 
of the AGENA engine during the start sequence for 


the second burn phase. In spite of the malfunction, — 


the spacecraft separated from the AGENA vehicle 
and remained in orbit for several days. During this 
time commands were transmitted to the spacecraft 
and telemetry from the spacecraft confirmed that 
all experiments were functioning. However, because 
of the low orbit, the magnitude of technical data 
obtained was less than had been expected. (U} 


e Evaiuvation of flight test data indicate that the 
following test objectives were accomplished suc- 


cessfully: 


a. Compatibility of ATLAS/AGENA/RANGER 
spacecraft confi iguration. 


b. ATLAS capability to boost AGENA B into 
predetermined coast ellipse as defined by the ene 
ance equations. 


c. Shroud separation within tip-off limits defined 
by spacecratt envelope. 


d. Spacecraft separation within limits defined 
by the capability of the spacecraft attitude control 
system. 


e. Retrorocket capability to maneuver AGENA 
(io prevent lunar impact). (C) 


Technical Progress 


e Progress toward launch of the second RANGER 
Lunar Probe (RA-2) on 22 October is on schedule. 
The ATLAS booster and the AGENA B second stage 
will be shipped to the Adiantic Missile Range early in 
September. No design changes are planned to 
either booster or spacecraft systems as a result of 
the RA-1 flight. (C) 


| Facilities 


e Final plans for modification of Vandenberg Air 
Force Base Complex 75-1 in accordance with 
RANGER Program launch requirements were given 
to the Army Corps of Engineers on 14 August. Ad- 
vertising for bids was delayed because NASA funds 


for this construction project are not expected to be 


made available until late in September. (U) 
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Figure 3. Topside Sounder (S-27) —— mating to 
AGENA forward section for spin table checks. This 

payload will be launched from Vandenberg Air Force 
Base early in 1962. 
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A. THIRD STAGE~x-248 (Allegany Ballistic Leb.) —[-———— 





_ Thrust at altitude 3150 pounds A 
Specific impulse (vac) 250 seconds 
Total impulse 116,400 ibs/sec 
7 Burning Time 37.5 seconds 
; Propellant Solid 8 


8. SECOND STAGE—AJ10-42 (Aerejet-General) 


a Thrust at altitude 7700 pounds 
Specific impulse (vac). 271 seconds 
Total impulse (min) 870,000 Ibs /sec 
Burning time 113 seconds 
Propellant Liquid 


C. PIRST STAGE— THOR IRBM 


Thrusf (s. 1.) 131,500 pounds 
— Specific impulse (s. |.) 248 seconds | | 
Specific impulse (vac) 287 seconds 
Burning time 158 seconds 
Propellant liquid 





Figure 1, TRANSIT IA. thyee stage flight vebicle, 


The TRANSIT Program consists of the flight testing 
of eight vehicles to place 200-350-pound satellite 
payloads into circular orbits of 400 to 500 nautical 
miles. The program is designed to provide extremely 
accurate, worid-wide, all-weather navigational infor- 
' mation for use by aircraft, surface and subsurface 
vessels, particularly in relation to POLARIS missile 
firings. The ARPA Order for TRANSIT 1A was initiated 
in September 1958 and amended in April 1959 to 
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Figure 2. Cut-away drawing of TRANSIT 1A payload (NAV I), 
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TRANSIT 3A launched from Ailentic Missile Rouge 


add TRANSIT 1B, 2A and 2B flights. The TRANSIT 
3A and 3B flights were initiated by a Navy MIPR, 
dated 18 May 1960. Because of the successfu} 
TRANSIT 2A launch and excelient payload per- 
formance the Navy elected to launch TRANSIT 3A 
rather than 2B, TRANSIT 2B was scheduled to carry 
the same type payload as was carried on the 2A 
flight.. Subsequenily, the Navy initiated requests for | 
TRANSIT 4A, 48, SA ond 5B. | 


The program was originally authorized by ARPA 
Order No. 97-60, which assigned AFBMD responsi- 
bility for Providing the booster vehicles, integrating 
payloads to the vehicles, and flight Operations from 
launch through attainment of orbit. The TRANSIT 
project was transferred to the Navy on 9 May 1960. 
The Navy has now assumed both the administrative 
and technical responsibility for the TRANSIT pro- 
gram. Payload tracking responsibility has been 
assigned to the USN Bureau of Weapons. Applied 
Physics Laboratory is the payload contractor. 
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Thrust (vacuum) 7900 pounds 
Specific impulse (vacuum) - 277 seconds - 
_ Burning time 296 seconds 

| UDMH 


FIRST STAGE — THOR IRBM 


Thrust (sea level) — 182,000 pevads 





Specific impulse (sea level) 247 seconds 
Burning time 163 seconds 
Propellant Liquid Oxygen 
. RP-4 
Figure 3. Two stage vebicle used for 
TRANSIT 1B and subsequent fights. 


Program Objectives 
_ 1. Provide accurate navigational reference informa- 
tion for POLARIS launches. 


2. Precise determination of satellite position by 
measuring the doppler shift of satellite transmitted 
radio signals. 
3. Investigate the refractive effect of the ionosphere 
on radio transmissions. | 
4, Acquire additional geodetic and geographical 
data by precision tracking of the orbiting satelite. 
Flight Vehicles TRANSIT 1A was a three stage 
vehicle as shown in Figure 1. TRANSIT 1B and subse- 
quent vehicles are two stage vehicles as shown in. 
Figure 3. , 
Launch Plans All vehicles will be launched from 
Complex 17 at the Atlantic Missile Range. Launch 


azimuth will vary between 45.5° and 140° for each 
flight. 


SECOND STAGE—ABLESTAR (AJ10-104) 
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Figure 4. Payload arrangement for TRANSIT 4A fight. 


Payload Description The TRANSIT 4A payload 
is shown in Figure 4. The payload consists of three 
separate assemblies and has a total weight of 300 
pounds. The TRANSIT payload (175 Ibs) is the next 
step in the Navy Program to develop an Operational | 


_Navigation system. The payload is a short cylindrical 
_ shape as opposed to the spherical shape of all the 


previous payloads. The new shape is close to that 
which is proposed for the operational system pay- 
loads. The TRANSIT 4A payload is the first satellite 
to contain a Radioactive Isotope Power Supply (a 
SNAP Power Supply). This radioactive supply pro- 
vides power for the operation of several satellite 
systems. The second satellite, the INJUN payload, 
{40 Ibs) is under the cognizance of Dr. Van Allen of 
the State University of lowa. It will perform radiation 
measurements. The third satellite (55 Ibs) is a Naval 
Research Laboratory GREB with detectors to study 
solar emissions. There is also 30 pounds of inter- 
connecting structure consisting of a spin table to spin 


_ the GREB, springs to separate the payloads, and 


supporting brackets for the launch phase. 
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Figure 5. Typical TRANSIT launch srajectovies showing flight path, booster smopact areas, aud orbital injection points, 









Orbital Performance Achievement of program Ground Support and Tracking Stations the 


objectives is based primarily on measuiing the Navy Bureau of Weapons payload contractor pro- 
doppler shift of satellite transmitted radio signals. vides a system of payload tracking stations which 
_ During the first three months of flight, the four trans- obtain information for precise orbit determination. 
__ mitters will be operated to obtain experimental con- These stations are located in Maryland, Texas, New 
_ firmation of the theoretical mathematical relationship Mexico, Newfoundland and Brazil. First and second 
between the frequency and the refractive index of stage tracking and telemetry, and second stage 
the ionosphere. Studies have shown that refraction guidance will be provided by the facilities of the 
effects on the doppler shift can be eliminated by Atlantic Missile Range. A mobile downrange tracking 
_. using the transmission from two satellites. After four station at Punta Arenas, Chile, will receive telemetry 
months of tracking the satellite by measuring the data and tracking information during the last por- 
doppler shift of the satellite radio signal, the exact tion of the second stage Ablestar coast, re-ignition 
position of the satellite at any point in the orbit and second burn, payload spin-up and payload 
should be known. Using known orbital positions, injection periods. This station was located in Erding, 
ships and aircraft can then use satellite signals to Germany, for the TRANSIT 1B flight, Punta Arenas, 
make analogous computations to establish accurate Chile, for the TRANSIT 2A and 3A and Pretoria, 
position. Union of South Africa for TRANSIT 3B. | 
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Launch Schedule 
59 60 





% Attained orbit successfully © Failed to attain orbit | 

Flight History — — — — — — | — 
TRANSIT Z Thor Ables ter — 
Ne. Launch Date Ne. No. | 4 ) 

1A 17 September == «136 — The three-stage vehicle was launched from Steud 






IB 13 April 257. 002 The Thor Ablester boosted satellite was launched 
n from Steud 178 at AMR. The satellite was pleced 
aco orbit. The Ablester second stage (om its first 
Hight test) fred, shut off, coasted, and then restarted 

Mspace, | , 
2A 22 June 281 003s ‘dual peyload, consisting of TRANSIT 2A. plas 
GREB (which studied Solar emissions), was placed 
‘w orbit by the Thor Ablester vebicle. A propellens 
slosh problem, discovered in the second stage, has 
been corrected, | 
3A 30 November 283 006 TRANSIT 3A failed to achieve orbit when the fwst 
| Stage Thor shut dows prematurely, after « failure 
is the main engine cutoff cércxitry, Staging occurred 
and the second stage performed nominally wnsil is 

| | a wai cut off and destroyed by Range Safety, _ 
SB 21 February — 313 007 TRANSIT 3B was launched with only partial success. 
| | The Ablester stage failed to Festart tm space and the 
payloads did not separate. Although no definite cause 


_ 8 orbit with « periges of approximately 460 9.m. 
PT OXS | 540 nm, The pay. 
load consists of three Separate satellites: the TRANS- 
IT’ 44, containing she first radioactive power supply 
to be used in space; INJUN, which studies radiation 
in the lower Ven Allen end auroral zones: and GREB, 
which studies solar X- 


4A 28 Ime 315,08 Teaser 44 was launched, with great success, into 









M-4 


SSLPR-39: 


owaee 


CONFIDENTIAL 


Monthly Progress — TRANSIT 
Flight Test Progress — 


© At the request of the Navy, the orbital inclina- 
tion angle for TRANSIT 4B has been changed from 
28.5° to 32.5°. The new launch azimuth of approxi- 


| mately 107° shortens the vehicle path across Africa 


which results in a lower total probability of land 
impact. Because of the increased payload weight 
and the new orbit inclination, Space Systems Divi- 
sion is currently conducting an investigation to deter- 
mine if it is possible to attain the 600 n.m. circular 
orbit required by the Navy. (C) 


© Because of extremely heavy Atlantic Missile 
Range stand loading during November and Decem- 


ber, TRANSIT 48 can slip only two days before 


affecting other NASA and Space Systems Division 
misisons. A delay of more than two days will affect 
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the Composit | launch scheduled for 12 December. 
TRANSIT 4B is currently on schedule. (C) 


"Technical Progress 


© Analysis of tracking data revealed that Ablestar 
vehicle 008, which injected the TRANSIT 4A pay- 
loads into a highly successful orbit, broke up at 
approximately 0608Z on 29 June. Space Systems _ 
Division has initiated a study to determine the pos- 
sible causes of this in-orbit fragmentation. One Able- 
star modification resulting from the study is the 
venting of the unsymmetrical dimethy! hydrazine 


(fuel) tank. This will prevent mixing and combustion 


of the propellants should the tank leak or be punc- 
tured. (U) | 


© Checkout and installation of the Bell Telephone 


_ Laboratories guidance equipment in the Ablestar 


second stage is Proceeding on schedule. TRANSIT 
4B will be the first Ablestar to use this system. (C) 
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SPACE 


BOOSTERS 





SPACE BOOSTERS 


EXISTING OR PROGRAMMED 
STAGES 








Preram BOOSTERS 


_ @ The primary pacing factor in the accom- | 

* plishment of space missions has been, and for 

some fime will continue to be, the availability 

of Air Force ballistic missiles and upper stages 

to boost the payload vehicle. Space flight 

Planning requires close examination of all. 

fechnological areas wherein advances provide 

increases in booster and mission capability. 

— This, in turn, has required that space schedules 

be sufficiently flexible to incorporate rapidly 

those advances in the state-of-the-art which 

increase the potential for reliable and pre- 
dictable space research. - | 


@ Because of the wide range of its activities, 
The Air Force Space Systems Division has 
accumulated a broad base of experience in 
booster selection for space missions. Expe- 
rience in. ballistic missile R&D programs and 
in development of upper stage vehicles have 
provided muc information. Research programs 
in the propellant and materials areas also are 
providing new capability for space research. 

The number and variety of boosters available 
permit the selection of a combination of stages 
tailored to provide specific capabilities for 
Specific missions. : 


@ The following pages describe briefly the 
booster vehicles currently being used by The 
Air Force Space Systems Division to support | 
military and civilian space programs. Nominal 
performance data is given to permit nominal 
comparisons of vehicle capabilities. Specific 

— qualifications are made where necessary for. — 
clarity. 
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DM-19/AJ10-118/ — DM-21/Ablestar DM-21/AGENA B TITAN It ATLAS D/AGENA a ATLAS D/CENTAUR 
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ALTITUDE (NAUTICAL MILES) 


PAYLOAD — 1000 LBS 








1  Skoper. 
1 oom _-_Seeiications 


7 — | 
— Douai Aircraft Com | 
— — Blows lous: Blous. 





Weight -- dry : 7,846 7,204 6,590 6,870 | 
Fuel — RP-1/RJ-1* : 3] 500 — 31,500 33,500* | 31,500 
— — Liquid Oxygen 68,000 68,000 68,000 68,000 

| 107,346 106,704 108,090 , 106,370 

— — feet | | | | 61.3 | 65.1 55.9 60.4 

Engine — Rocketdyne Division of North American Aviation MB-3 Block | MB-3 Block | MB-3 Block {I MB-3 Block | 
Thrust — Ibs. (sea level) 132, 000 152,000 169,000 ~ 152,000 
Spec. Impulse — fb. -sec/Ib. (sea level) _ ) ofr 247 250 247 
Burn Time — seconds 160 149 160 


a nn @) Gi) G7) @ OO) @@ea ® Za 
ire — General Dynamics-Astronautics | | Gg... ; 





Weight ~ dry 7 F 15,100 
— RP. | : 74,900 
Oxidizer — Liquid Oxygen ys | | 172,300 
Total | | 262,300 

_ Height — feet — | 7 , | 69 

Engine — Rocketdyne Division of North Americar Aviation - 4 MA-5 
Thrust — Ibs. (sea level) : 

~ Booster | | | 309,000 
Sustainer 57,000 
Vernier | a 2,000 

Specific — — lb-sec/tb. (sea level) 
Booste 


: 251 
7 —*— 14 
Guidance — Radio Mod / tt — General Electric (radar), Burroughs (computes) _ | (2) (72) 





TITAN IT - 1. — FIRST — BB secono ell 


Weight — dry 12,231 | 3,375 
Fuel — N3H,/UDMH | 83,713 | | 20, ,200 
Oxidizer — N,O, | 161,632 : 37,702 
Total 257,576 63,714 
Height — feet (combined first and second — 90 
Engine ~- Aerojet-General Corporation | XLRB7AJ-5 | | XLROTAI-5. 
Thrust — Ibs. | 430,000 (sea level} | 100,000 (vacuum) 
Specific Impulse — ib-sec/Ib. | ae (sea level) | 314 (vacuum) 
Burn Time — seconds 181.9 
Guidance — Radio Mod II! — General eae (radar), Burroughs (computer 


UPPER STAGES ; | 
ABL x248-9 
Allegany Ballistics 
7 | Laboratory | 
Weight — wet 60 
Propellant — Solid 459 
Total a 519 
Height — feet 
Engine 
Thrust — Ibs. — 2,750 | . — 7 
Specific Impulse — Ib-sec/Ib. (vacuum) _ 254 | el vere oe : 
Burn Ti Time — seconds | 42.1 | ts seth de pe 


@ @D 
N-4 | Saas 7 — 
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r 
3 
{SATELLITE Venicies 
) 
AGENA — Lockheed Missiles and linea Compan; | 
J ENGINE MODEL — Bell Aerospace Systems HM YLR-g1 Bo-5 XLR-81 Be-7 CF uns: Ba-9@) 
— OwWeight — inert 1,262 1,328 1,346 | 
| Fuel — UDMH. | | | i 
| Oxidizer — IRFNA 
@rotal : (8,165 14,789 14,807 
Height — feet — : 14 19.5 21 | 
~ Engine 3 | ) a 
3 Thrust — Ibs. (vacuum) | 15,600 ss. 15,600 — 
Specific Impulse — ib.- “sec/Ib. (vacuum) 277 277 | 
; _ bum Time — seconds | 120 240@) a J 
: ABLE Series — Aerojet-General Spacecraft Division J 
| | | my As10-42 AJ10-101 BB aic-104 
° | 7 (and -118) (and -1014) , (Ablestar) 
Weight — wet 1,247 848 1,297 i 
— UDMH 875 869 | 2,247 
Oxidizer — IRFNA : 2,500 2,461 | 6 6,227 
Total 4,622 4,178 | 9,771 1 
Height ~ feet 18 16 15 i 
Engine : | 
Thrust — Ibs, (vacuum) | 7,670 7,720 © fe 
- Specific impulse — qrceclib. (vacuum) 267 268 
Burn Time — — seconds dq OS 7 
CENTAUR Genera Dynamic * —* 1 
Weight — dry 2 891® CENTAUR modifications | 
Fuel — Hydrog necessary to —— J 
Oxidizer ~ ‘Uguid Oxygen — ADVENT mission are 
* rotul 32,000 being determined 
a Height — fee; 45.5 | i 
— —— — Pratt & Whitney | RLIOA-3 7 
— ibs. (vacuum) (15,000 each) 30,000 
Minimum ¢ Impulse — tb-sec/Ib, (vacuum) 420 
Burn Time — seconde | , 370 : 
* i 
OPevioad weight not included. Does include O Number of successful flights. 
trols, guidance, APU and residual propellants, : i 
®@poes not include THOR adapter (225 Ibs,} —— [] Not tested because of first stage failure. 
or ATLAS adapter (315 Ibs.) : | 
¥ Single restart capability C) Number of launches attempted. 
BEd @pval burn capability § 
; lil @ i ® Changes in payload weight affect fuel and C ) Percentage of success. 
3 oxidizer weights, but not total weight. : 
ssuPncs SECRET i 





